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KOI) AIK ANAL AND MADRAS OBSERVATORIES, 


I. — REPORT OF THE KO D AIKANAL OBSERVATORY FOR 

THE YEAR 1905. 

1. Staff.--- The staff of the Observatory on the 31st December 1905 -was as 
follows : - 


Director . 

Assistant Director 
First Assistant 
Second Assistant 
'Third Assistant 
Fourth Assistant 
Writor 

"Photographic Assistant 


C. Miehio Smith, B.Sc. 
Vacant. 

K. V. Sivarama Aiyar, m.a. 
S. Sitarama Aiyar, b.a. 

G\ Nagaraja Aiyar. 

S. Balasundaram Aiyar. 

Ij. N. Krishnaswamy Aiyar. 
R. "Krishna Aiyar. 


Tho First Assistant was absent on furlough and extraordinary leave from the 
beginning of tho year till May 29. The Second Assistant was absent on privilege 
leave from August 15 to September 23. The Third Assistant was absent on privilege 
leave from September 24 to December 23. Mr. M. G. Subrahmanya Aiyar of the 
Madras Observatory staff, who was acting as Third Assistant during the absence of 
tho First Assistant on furlough, was transferred to the Survey of India Department on 
May (I as Magnetic Observer boro. Mr. S. S. Ramaswami Aiyangar acted for three 
months as an extra Assistant, and subsequently acted as Fourth Assistant during the 
absence of the Second and Third Assistants. Towards the end of the year Govern- 
ment, at the request, of the Director, sanctioned the addition to the staff of a 
permanent Photographic Assistant. 

The subordinate stuff of tho Observatory consists of a book-binder and book- 
binder’s boy, a mechanic, four peons and ahoy peon for the dark room, and two lasears. 

a. Distribution of work.— The Director takes charge of the spectroheliograph 
and is helped by iho Photographic Assistant. I he First, Second, and Third Assist- 
ants are also tunned to use the instrument if necessary. The First, Second and Third 
Assistants are in charge of the work with the Cooke equatorial (spectroscopic), the 
Lerobour and i-eeretan equatorial (visual), tho photoheliograph, the transit instru- 
ment, and the seismometer. They have also to do tho astronomical computing and 
the preparat ion of the observations for the press. The Fourth Assistant has charge of 
the clock comparisons and, with the help of the writer, is responsible for the whole 
of tho meteorological work. Tho writer is responsible for the accounts, correspondence, 
and all office records. 

8. Buildings and grounds — \a) Spectroheliograph building . - —This building 
has continued to give much trouble In the main building Venetian shutters have 
been placed in six of the windows with most beneficial results, but the roof continues 
to leak in several places. There is no particular difficulty in curing this as a suitable 
material has been found for the purpose but for somo unexplained reason, and in 
spite of frequent reminders, only a small part of the work has been done. The 
sliding roof which covers the siderostat was nearly blown off the rails several times 
during the south-west monsoon, and had to be temporarily strengthened internally by 
wooden struts. A design for a new and much smaller roof has been submitted and 
sanction for this is now awaited. 

lb) Photokelio iraph house . — It was mentioned iri last year’s report that plans 
for a new building for the photoheliograph had been prepared. , These were sanc- 
tioned and tho walls of the building have been completed except for the cut stone 
rino* which carries the rails. The dome has not yet arrived from the makers. The 
building consists of a 15-foot dome with a small dark room on the south side and a 
porch to protect the door on tho north. 
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(c) Workshop — The new workshop has been finished and brought into use. 
The old workshop is now occupied by the book-binder and the old book-binder’s 
shed is used as a store room. These changes add greatly to the convenience of 
the establishment. 

(d) The Fourth Assistant’s quarters were completed and occupied, but they still 
want a fence to keep off straying cattle. 

(e) House for the Assistant Director. — Plans and estimates for this were 
prepared and after much delay have been forwarded to the Government of Tndia for 
sanction. "Work has not yet been begun on the building. 

(/') The usual repairs have been carried out and the buildings, with the excep- 
tion of the speetroheliograph house referred to above, are all in good order. 

ig ) Grounds . — The roads and paths have been kept in good order, and a 
number of trees and shrubs have been planted. Much more requires to be done in 
this direction, but the season was not a favourable one for planting out young trees. 
A number of seedlings have, however, been raised and if the weather is favourable 
will be planted out in the coming spring. In January some damage was done to the 
young trees in part of the compound by a forest fire which swept round nearly half a 
mile of the boundary of the Observatory grounds. Fortunately the Observatory fire 
Hues were in good Older and the long grass had been removed from the chief planta- 
tion so that it was found possible to stop the fire soon after it crossed the boundary. 
Some fifty blue gums were badly burned and had to be coppiced, and a number 
of young trees were scorched by the heat as much as 50 yards from the point actually 
reached by the fire. A few of these have died, but most of them have recovered. 

(h) The well from which the aermotor pumps was dry for about three months, 
but a new well had been opened which fortunately proved permanent and yielded an 
ample supply of water. All the water, however, had to be carried from this well for 
a distance of a quarter of a mile with a rise of over 100 feet. During the rest of the 
year the aermotor and pumps gave satisfaction. 

4. Instruments. — The following axe the principal instruments belonging to the 
Observatory : — 

Six-inch Cooke equatorial. 

Six-inch 1 icrebour and Secretan equatorial, remounted by Grubb with a 5 -inch Grubb 
portrait lens of 36-inches focus attached. 

Spectrograph — consisting of an 11-inch polar sidcrostat, 6-inch Grubb lens of 40-feet 
focus, and a 4-inch concave grating of 10-feet focus, mounted on Howland’s plan. A 
plane grating with collimator and camera lenses of 8-feet focus can he substituted for 
the concave grating. 

A rhomb with ends cut at 45°. mounted on a graduated circle, can he placed in front of 
the slit so as to enable any part of the limb to be brought ou to the slit. 

Six-inch transit instrument and barrel chronograph, formerly the property of the Great 
Trigonometrical Survey of India. 

Six- prism table spectroscope — Hilger. 

Bhotoheliogi*aph Dallmover No. 4. 

Theodolite, six-inch — Cooke. 

Two phototheodolites by Steinlieil for cloud photography. 

Sextant. 

Speetroheliograph with 18-inch sidcrostat and 12-inch Cooke triple achromatic lens of 1 
20-feet, focus, by the Cambridge Scientific Instrument Company, Limited. 

Bvorshed spectroscope with three prisms for prominence and supspot work, by Hilger. 

Mean time clock, Kullberg 6326. 

Sidereal clock, Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, IFucss. 

Micrometer for measuring spectrum photographs, Hilger 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart aetinometers. 

Buchanan’s solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

TJnivorsal instrument. 

Complote set of meteorological instruments, including Richard barograph, 
thermograph, and wind 'recorders. 


and 
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A high class screw cutting turning latlie by Messrs. Cooke & Sons was received 
at the end of the year. 

The Spec trohelio graph . — The spectroheliograph has been in constant use t hr ough - 
out the year and has given satisfaction except as regards the slits. These are of a 
complicated structure and have proved far from satisfactory. A grain of dust — and 
dust is sadly too abundant here at certain seasons — throws them out, and it is exceed- 
ingly difficult to keep both jaws in the same plane. Various plans have been tried to 
make them work better with fair success so far as the camera slit is concerned. The 
collimating slit has been more difficult to correct and a new slit of a simpler design 
has been asked for. The negative lens for enlarging the image formed by the 1 2-ineht 
lens was received on May 9 and was at once set up, but has not been much used. 
It is not often that the sun’s image is sufficiently steady to make it possible to get a 
really satisfactory enlarged image, and it is only when there is some special feature to 
photograph that the attempt is made. The want of steadiness in the image of the sun 
is due to several causes. The most prominent is, doubtless, the unsatisfactory position 
of the building. Why the present site was chosen is not known as two much better 
sites were available, but as it is too late to make a change now various attempts have 
been made to improve the surroundings. Unfortunately the ground surrounding the 
building is very rocky and it is difficult, if not impossible, to cover it with vegetation. 
An attempt is being made to cover it as far as possible but this will take time. Inside 
the large siderostat building blankets and mats have been placed on the floor and a 
wind screen has been placed near the mirror. These have done some good. Inside 
the main building the placing of Venetian shutters in the windows had a good effect 
but it was not sufficient. A tube consisting of a wooden frame covered with very 
loosely woven cloth has been placed between the lens and the photoheliograph and 
this has made a most marked improvement. When the new building for the siderostat 
is erected the mirror will he brought much closer to the lens and it is hoped that this 
will improve matters still further. 

It is not always easy to distinguish between unsteadiness due to purely local 
conditions and that due to the state of the higher atmosphere, hut the contrast 
between the conditions at the spectroheliograph and at the spectroscope in the dome 
on the top of the hill is often so marked that there can be no doubt that the trouble 
at the former is often purely local. Some of the trouble here, as elsewhere, is probably 
duo to deformation of the mirror by heat. This has been reduced to a minimum by 
keeping a lamp burning under the mirror case all night and by adopting Professor 
Halo's suggestion of removing the mirror cover only when a photograph is being 
taken. Changes in focus arts usually small. 

The inner surface of the back lens of the 12-inch having become badly covered 
with fungus the louses were taken apart and successfully cleaned during the visit of 
the I iireetor- General in December. 

All the other instruments belonging to the observatory are in good order and 
working well. 


OBSERVATIONS. 

(a) Solak Physics. 

5. The year was, on the whole, a favourable one for solar observations, and there 
were only nineteen days on which no observations were possible. At the same time 
it should be noted that, especially in the latter part of the year, observations of 
prominences were to a larger extent than usual interfered with by cirrus clouds. 
Satisfactory statistics on the subject are not available, but the impression left on the 
observers is that trouble from this source, in otherwise fine weather, has been, distinctly 
greater than in former years. On the other hand the increased skill of the observers 
has made it possible to record the prominences on days when the conditions were far 
from satisfactory. The following table shows for each day the observations that 
were made. 
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Solar observations — abstract . 
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6. Photographs of the sun with the Dallmeyer phot ohelio graph were taken 
on 827 days as against 264 in 1904. June was the least favourable month for this 
work as there were 10 days on which no photograph could be obtained. In February, 
March, and December there was no day on which a photograph could not he obtained. 
As a rule only one photograph is taken daily. Negatives for 45 days have been sent 
to the Astronomer Koyal at his request. 

7. Observations of sunspots. — The sun is examined for spots and faculae 
every morning when the weather permits. When possible, the sun’s image is 
projected on an 8 inch disc, and the positions of the spots and faculae are marked on it. 
Eye observations are also made of important features. There were only 19 days on 
which no observations of this class could be made, but on a good many other days the 
observations were made with difficulty through breaks in clouds. 

8. Sunspot spectra. — Observations^ of widened lines in sunspot spectra wero 
made with the Evershcd three-prism spectroscope on 179 days. Observations of 
widened lines arc made only when the spots are large enough to render the results 
satisfactory, but on all other days, when the weather permits, the neighbourhood of 
spots is carefully studied as regards the behaviour of the hydrogen and helium lines. 
The study of the helium line D 3 has proved particularly interesting. 

9- Prominences . — Prominences wero recorded visually on 297 days, but on 47 
of these tbe observations were either not complete or not satisfactory on account of 
the weather. On some other days, though the whole limb was swept for prominences, 
the work had to be done hurriedly through breaks in the clouds, and small prominences 
may have boon overlooked. The record of the prominences is made round the disc 
on which the spots and faculae have been projected. This record is compared next 
day with the photographs taken with the spcctrolieliograph and all prominences 
shown in the photograph bat not in the drawing are added in blue pencil. Where 
there is much difference between the photograph and the drawing the differences are 
noted on the disc. On a number of days the photographs have rendered it possible 
to complete the eye record which had been interrupted by clouds. Usually, however, 
a day on which it is impossible to get eye observations of prominences is one 
on which good speetrolieliograms are also impossible. It has not been possible to 
devote much time to prominence spectra, and only the most conspicuous bright lines 
are recorded. 

10. Spectroheliograms. — Photographs were obtained with the spectrohelio- 
graph on 317 days, but on 47 of these the results were not satisfactory. These failures 
were due mainly to unsatisfactory weather conditions, but a few of them were due to 
slit troubles. When the weather is cloudy it is often found to be almost impossible to 
set the second slit on the II line with sufficient accuracy, and the construction of the 
slits is such as to render it impossible to use Professor Hale’s old device of having a 
small window through which setting can be made on another and more easily seen 
line. The present setting arrangement is not quite satisfactory and a modified form 
of apparatus has been asked for. 

As mentioned above, much trouble has been caused by the want of steadiness in 
the sun’s image, and the best results are usually obtained early in the forenoon. On 
some occasions excellent photographs of flocculi have been got through comparatively 

2 
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thielc clouds but, naturally, it is rarely possible to obtain, good prominence pictures 
except with a clear sky. The plan of taking composite pictures of the floeculi and 
prominences on the same pLate with two exposures has been given up as it is found 
much more satisfactory to take the two on separate plates. If the instrument was fed 
by means of a coelostat, there might be some advantage in the composite pictures, 
but when a siderostat is employed, as is the ease here, the rotation of the image 
between the two exposures causes au objectionable displacement of the one image 
relatively to the other. Qn the whole, including plates taken for focussing and other 
adjustments, 1,177 photographs were taken with the instrument, of which 215 have 
been rejected for various reasons. An enlarged copy of the best floeculi plate for each 
day is made on bromide paper, and these are found very useful for reference. Of 
course, any serious studies must be made on the negatives themselves, but the copies 
are useful for selecting suitable negatives and as a convenient index to the series. 
The general resnlts obtained with the instrument may be described as satisfactory, but 
the plates are not yet so uniformly good as is to be hoped they will soon be. ' The 
various changes which have been made in and about the buil din gs have undoubtedly 
done good, and the farther changes which are projected should improve the conditions 
still farther, while the small instrumental changes which are proposed would greatly 
simplify the use of the instrument. 


Summary of Results. 

11- Sunspots. — The following table shows the monthly number of new groups 
observed, the mean daily number of spots visible, and the distribution as regards the 
northern and southern hemispheres : — 
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The total number of new groups seen during the year was 295 against 239 in 
1904. There were two days, July 28 and 29, when the visible disc was free from 
spots, and there were 18 days on which only one group was visible. The greatest 
number of groups seen on any day was 15 on January 14. Ten or more groups were 
seen also on January 14 and 3 6 and on February 9 to 14. 

The distribution of the groups between the two hemispheres was again very far 
from uniform, there being 33 per cent, more groups seen in the northern than in the 
southern hemisphere. In the two months May and August there were 42 northern 
to only 13 southern groups. The mean latitude of the spots was less than in 1904, 
and in September there vas a group within 1° of the equator. The most important 
groups seen during the year were the following : — 

Nos. 449, 450, 4 51 came round the cast limb as detached spots on the 10th and 
11th J anuary but in two or three days they formed into a continuous 
train covering 1 6° of longitude. 


No. 


f 443 
j 464 
1 488 
L507 



465 

491 


was the largest spot that had been seen for many years. It was 
seen during four rotations. It was a disturbed spot and was 
associated with very disturbed prominences at both limbs. It 
formed on the visible disc on January 5 and was last seen on 

April 5. 

was seen first from February 2 to February 14. It returned 
to view as a very large spot on March 1, but soon began tc 
grow smaller, and by the time it reached the western 2mb it 
was reduced to a small dot in a large field of faculae. 



No. 547 appeared at the east limb on May 11. It was preceded by intensely 
bright prominences which were seen for two days. At its maximum 
it covered 18° of longitude. 

f 589 1 When spots 1703. 589 and 590 came round the limb on July 6, they 
| 590 J appeared. to form two separate groups but these rapidly increased 

Nos.<J G13 in size and joined together forming one large group consisting of 

| 637 two main clusters joined by a number of small spots. It remained 

1^656 visible during four rotations. 

f 594:, came round the east limb on July 10 and was the largest since the 

JNos. £20 great spot of February. On the 16th the group was at least 120,000 

miles long with a maximum width of about 44,000 miles. It was 
seen during two rotations. 

No. 674, which appeared at the east limb on October 14 consisted of a large 
number of small spots covering about 130,000 miLes in length and 
65,000 miles in breadth. 

No. 676, which appeared on October 22 was also a very large spot group but 
of a totally ditf erent type from 674 as it consisted mainly of one large 
spot. Both 67 4 and G76 were easily seen without a telescope. 

No. 708, consisted of a very long train of large spots and was first seen on 
November 25. It broke up into several groups which extended 
over some 2S° of longitude. 

12. Prominences. — As the prominence observations are being published in full 
in the Bulletins of the observatory it is not necessary to give a complete list here, but 
a few notes are given on some of the more important prominences of the year. 

January. — Prominences were very abundant during this month. The highest 
noted was on ' the 22nd in latitude + 42° (oast). It was 3' high. There were four 
prominences seen of about 2' and 18 of about 1^' high. On the 27th there was a 
group of small prominences covering about 20° of the limb, on three days there were 
groups covering 15°, and on eight other days groups covering 10°. 

February . — The tallest prominen.ee that has been observod’here was photographed 
on the 20th in* the calcium lino II, 'at position angle 45°. When the first photograph 
was taken at 8 h 36 ,a it had a height of 95,000 miios, another photograph at 9 h 18 m 
showed that it had risen to 108,000 miles, while in a photograph taken at 10 h 14 m its 
height exceeded 162,000 miles, and it had got beyond the limits covered by the 
speetroheliogram. Ou the 25th, 26th, and 27th nearly 28° of the eastern limb was 
covered with bright prominences. 

March. — On the 1st, where spot No. 491 was coming round the limb, there was 
a large and rapidly changing prominence which reached a height of about 3% and the 
next day, near the same place, an eruptive jet was observed to reach a height of nearly 
4'. Even on the following day a prominence nearly 2' high was seen at the limb near 
the same place. Prominences more than 2' high were observed on the 8th, 11th, 
13th and 30th. On the 15th a long series of prominences extended from position 
angle 230° to 237° and on the 23rd nearly 70° of the eastern limb was covered with 
prominences . 

April. — The tallest prominence seen was one of 2' on the 15th at position angle 
59° On the 14th about 40° of the limb was covered with short bright prominences 
none of which exceeded 45" in height. On the 24th two great arches, each covering 8° 
of the limb and joined in the middle, were photographed in calcium light. These 
reached heights of 65" aud 70" respectively. 

May. — A large number of conspicuous prominences were observed during this 
month. There were 50 of or over,!' in height of which 7 were above 2'. The most 
strikin'®- display was on the 1st near 'the south poiut of the suu. At 8 h 28 m it was 
about fi' high and at 10* 31 m it reached a height of at least 4£'. On the same day 
-a large cloud was seen at position angle 10° which at one time was apparently quite 
detadhed from limb and about 2£' above it. On the 2nd nearly 50° of the west limb 
was covered with short prominences. v 
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June . — There were 27 prominences seen of or over 1' in height, of which one 
■exceeded 3 minutes and two others exceeded 2 minutes. The tallest of these was seen 
and photographed about 9 o’clock on the morning of the 22nd. It rose from the 
sun’s limb at position angle 58° and drifted northwards like the smoke from a steamer 
till it could be traced to a height of 195 seconds over a point on the limb 20° north of 
where it was issuing. The form changed very rapidly. 

July . — There were no very conspicuous prominences seen during the month 
Some 20 exceeded one minute in height and of these only two exceeded 100 seconds. 

August. Prominences exceeding V in height numbered 44, and on 12 days 
prominences covering 15° or more of the limb were observed. The tallest prominence 
seen was one 3§' high which was photographed on the 15th. The gas apparently 
issued at position angle 100° in a nearly vertical iet wliieli readied a height of 90" * 
it then streamed away northward reaching its maximum height over abouT position 
angle 80 where it seemed to settle down again towards the sun’s surface. Por four 
days, (10th to 13th), prominences, showing great changes from dav to day, covered 
practically the same part of the limb (position angle 70° — 90°). On the 30th, the day 
of the total eclipse, a group of four prominences about V in height and joined at the 
tops formed a very conspicuous feature on the east limb. 


September. — This month was a very unfavourable one for prominence work. 
There were four prominences seen of 100 seconds and upwards. One of these seen on 
the 1.0th was a slender arch reaching to a height of 120" and joining two points of the 
limb 16 apart. On the 30th one was seen 140" high which was particularly bright 
m hydrogen light and very faint in calcium light. & 

. October.— The daily number of prominences was rather lower than usual, 
especially towards the end of the month. Prominences exceeding 100" in height 

Wer + t Se |n^ n f ™ r d -, ay !’ 0rie on the 17th ’ two on the 23rd > one on the 29th, and one 
on the doth. The last two were rather remarkable as they were apparently different 

i norm ° lIS Prominence. It reached a height of 165" on the 29th and was 
high on the 30th. On the 27th and 28th there were lower prominences 
visible at almost exactly the same latitude. * 

. November.— prominences were fairly numerous. Pour were observed of a 
height exceeding 100", one on the 4th, one on the 17th and two on the 18th There 
was a slightly disturbed prominence on the 3rd, at latitude + 12° west, which when 
first seen was 75 high. Later it apparently rose up bodily and became quite 
separated from the limb. Metallic prominences were seen on the 1st 6th m 
and 16th, ? 5 * 111 


December. The prevalence of cirrus was unfavourable for prominence work 
Only one prominence was seen of a height exceeding 100". This was observed 7n 
^ e . consisted o± a group of tall slanting jets covering about 20° of the limb 

winch attained a maximum height of 120 ". Metallic prominences were observed“n 
with spots an< * ar) d on three of these the prominences were associated 


(b) Other Observations. 

,p, \ S ' Time.— Time is determined with the transit instrument when neeessarv 

The standard clock of the observatory is also compared daily with the Madras standard 
dock by means of the signal sent at 4 r.M. ovef all the telegraph lCs ^ 
Vrom July 1 all time signals have been sent by Indian Standard time, 5 houra 30 
minutes fast of Greenwich mean time. All observations, from the same date We 

been recorded m Standard time. A time signal is given daily from this observatnw 
by means of a flag at 10 a.m. & J observatory 

14. Meteorology. — Meteorological observations have been carried on exacfKr 
in former years The instruments are read at 8* 10*, and 16^ local trma 1 P 

Temperature and pressiire are recorded by a Kichard thermograph and barogranh S.d 
the mean daily temperature and pressures are obtained from the traces cofreetAd £* 
reference to the eye observations. The wind direction and velocity are fottl^ 
Beckley anemograph placed on a tower some little distance fron/the olfservat^v 
The cups and wind vane are at a higher level than the tops of the domes b8ervatoi T- 
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Temperature. — The mean temperature for the year was nearly normal, but it was 
slightly in defect in January and in excess in December. The shade maximum rose 
t° 74°*7 on May 5, and the shade minimum fell to 39°-8 on January 29. The grass 
minimum fell to 18°‘5 on December 11, which is the lowest reading which has been 
recorded here. The mean temperature of the year was 56°-5 and the difference 
between the means of the hottest and coldest months was which is greater than 

the average. ° 

Humidity . The relative humidity was above the average for the first six 
months of the year and below it during the second six months. The difference was 
large in January, July, and December. The minimum recorded was 10 per cent, on 
January 16. 

Wind. — The daily wind velocity was about the average. The highest record 
for any one day was 709 miles on August 24. The moan direction was N.NJE. 
which is the same as the average. 

Rain. — The rainfall was above average in February, August, and October, and 
below average in all other months. The deficiency for the whoie year was about 
6 inches. The heaviest fall in one day was 3-80 inches on October 9. 

Cloud and Sunshine. — As judged by cloud observations at 8 h , 10", and 16 h , 
the year was rather more cloudy than usual, but, at the same time, the number of 
hours of bright sunshine recorded was considerably above the average. This is 
probably due to the abundance of cirrus cloud which has already been referred to. 
Curiously enough the largest number of hours of bright sunshine was recorded in 
December, when there was a daily average of 8-3 hours. 

1 ho transparency of the lower atmosphere, as judged by the visibility of the 
Nilgiris, was slightly below the average of the last five years and much below that 
for 1902. 

15. Seismology. — The Milne horizontal pendulum was in use throughout the 
year and the results arc given in appendix X. The instrument has worked well, but the 
record of one largo earthquake on July 9 was lost by bad driving of the paper, due to 
the clamp not having been properly adjusted. The first and last parts of the great 
Indian earthquake of April 4 were well recorded, but during the large motion the boom 
wont completely off the sealo and remained there till brought back by hand. Stops 
have now been placed in the box to limit the motion of the boom. 

1 5- Library. — In addition to a large number of books and pamphlets received as 
exchanges, the library received 186 sheets of the Greenwich Astrographic Chart and 
28 sheets of the French Carte JE* ko tographique die del : 171 volumes were bound during 
the year. & 

17. Publications. — Three bulletins were published and distributed during the 
year, and a fourth is in type. Bulletin So. I. gives the observations on widened lines 
in sunspot sjjoctra made between January 1903 and February 1904. No. II. contains 
a list of prominences observed between 1903 September 1 and 1904 December 31. 
No. III. gives an account of the observations of D 3 as a dark line in the solar spectrum*. 
No. IV. will bring the record of sunspot spectra up to the end of June 1905. 

18. General. — The Director inspected the Madras Observatory in November. 

The whole staff has worked well during the year, and it is mainly due to the activity 
and interest shown by them that observations have been obtained on such a large 
number of days. & 

This observatory has, with the sanction of the Government of India, promised to 
take part in the scheme now being elaborated by the u International Union for Co- 
operation in Solar Research ”. It is intended to help both in spectroheliography and 
in photographic spectra of sunspots, but the latter must lie over till the arrival of the 
long expected assistant to the Director, as the work at present going on is quite a& 
much as the existing staff can perform efficiently. 

Kon aik Anal, C. Michie Smith, 

■31** January 1906. Director , Kodaikdnal and Madras Observatories . 

3 
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II.— REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1905. 


I was away on leave for two months from 17th May to 16th July. Mr. R. 
Littlehailes, Professor of Mathematics, Presidency College, acted as Deputy Director, 
during this period. 

Mr. C. Chengalvaraya Mudaliar of the Meteorological office continued to act for 
Mr. M. G. Subrahmanyani, the First Assistant, who was on duty at Ivodaikaual, 
throughout the year. 

The Second Assistant took two months 1 privilege leave from the 23rd March. 

2. Time Service. — The astronomical observations made during the year were, 
as usual, solely directed to time determinations. They were made by the Computer 
and the acting First Assistant. Transits of the Stm were also taken 'occasionally in 
order to check the rate of the clock when cloud or unfavourable weather prevented 
the regular star observations from being made. 

The Government of India having sanctioned the introduction of Standard 
Time for India, all the time signals from the Observatory have, from 1st July 1905, 
been sent in accordance with this new system, which is hours in advanco of 
Greenwich mean time and 0 hr. 9 m. 0*4 s. in advance of Madras mean time 

The time gun at the Fort was fired correctly at noon and at S i\m. on 702 
occasions out of 780, giving a percentage of success of 96-2. 

The time ball at the Port office was dropped correctly on all occasions except 
one when it failed at 1 but was dropped correctly at 2 i\m. 

3. Meteorological Observations. — Meteorological observations were made as 
usual, viz., at 8 hr. 10 hr., 16 hr., and 20hr. A wet minimum thermometer was brought 
into use and observations recorded from 1st September. The observations of 10 hr. and 
16 hr. were reduced and sent to the office of the Meteorological Reporter to the 

Government of India, Alipore (Calcutta), on Form A till September and on Form F 

a more elaborate one — from October. The record of movements of the clouds observed 
by means of the nephescope were also sent to that office every month. Besides the 
ordinary daily weather messages, special storm observations wore called for and 
supplied to (1) Simla on one occasion and (2) Calcutta on the following dates- — April 
16 and 17, October 8 to 16 and 20 to 24. 

The tabulation of the traces of the Barograph, Thermograph and Anemograph at 
Madras and of the Anemograph at Dodabetta are up to date. 

I. Buildings. — Considerable repairs to the buildings have been effected during 
the year. " ° 

5. Instruments. — A tape chronograph by R. Fouss, Berlin, was received during 
the year, but has not yet been brought into use, as there is no seconds contact fitted 
to the Transit Clock as yet. The Transit Clock by Dent and the Chronometer by 
Kullberg were cleaned during the year. The rate of the Transit Clock was very- 
variable for the greater part of the year, but has become fairly steady since it was- 
cleaned in November. Annexed is the list of instruments at the* Madras Observatory 
on 31st December 1905 : — 

(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton and Simms. 

Sidereal Clock — Haswall. 

,, Dent No. 1408. 

Electric Mean Time Clock with galvanometer — Shephard & Sons. 

Meridian Circle — Tronghton & Simms. 

Mean Time Clock — T. Monk. 

Mean Time Chronometer — Y. Kullberg 5394. 

>j 93 99 6544. 

33 Parkinson & Frodsham 2352. 

Portable Transit Instrument — Dollond. 

Portable Telescope with stand. 

Tape Chronograph — R. Feuss. 
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(/;) Meteorological. 

Richard’s Thermograph — No. 86188 37. Casella. 

Beekley’s Anemograph — Adio. 

Sunshines liocorder — No. 149 Ij.C. 

Anemoscope — P. Orr & Sons. 

Nephescopo — Mons. Jules Daboseq & Ph. Pollin. 

Wind Resultant Indicator — G. K7 Winter. 

Barometer, Portias — No. 1771 37. C. 

Barometer — No. 725 17.0. (spare). 

Dry bulb thermometer — No. 94221 3 j.C. 

Dry bull) thermometer — No. 38037 Negrctti and Zambra (spare). 

"Wet bulb thermometer — 94219 17. C. 

Wot bulb thermometer — 38037 N7 & Z. (spare). 

Dry maximum thermometer — No. 8581 N. & Z. 

Dry minimum thermometer — No. 69047 17. C. 

Wot minimum thermometer — No. 91753 N. & Z. 

Sun maximum thermometer — No. 10479 ,, 

G-rass minimum thermometer — No, 3377 ,, 

Raingaugo (8" diameter). 3 042 N. & Z. 

Measure Glass for above. 

Raingauge (5" diameter). 

Measure Glass for above. 

6. Weather Summary.— -The following is a summary of the meteorological 
and weather conditions at Madras during the year 1905 : — 

j Pressure . — The mean atmospheric pressure was normal in .February and June, 
below normal in March, August and September and above normal during the other 
months. The excess in November was 0-061 inch. The highest pressure recorded 
was 30-280 inches on January 1, and tho lowest 2 9-820 inches on June 14. 

Temperature . — Tho moan temperature was normal in May, below normal in January, 
April and December and above normal during the rest of the year, the excoss being 
2°-8 in July and 2°-3 in September. The highest shade temperature recorded was 
10 8° -2 on Juno 2 and the lowest 5 7° -4 on January 29. The mean maxima in June and 
July wore 102°-4 and I00°-3, respectively, being much above the average. The greatest 
solar heat in vacuo was 152°* 1 on September 26 and the lowest on grass 52°*8 on 
January 29. 

Humidity . — Humidity was much above normal in October and almost normal in 
the other months, the lowest being 24 on July 2 4. 

Wind . — The wind direction was normal in April, May, July, August and Sep- 
tember. It was two points more easterly in January, November and December and 
three points more northerly in October. Tho wind velocity was deficient in all the 
months except February, March, July and September. The highest wind velocity on 
any day was 327 miles on March 21 and the lowest 65 on December 28 and 29. 

Cloud . — The percentage of cloud was in excess in February, March and April and 
below normal in all the other months. 

Sunshine . — The percentage of bright sunshine was below normal in all months 
except July and December. 

Rain . — The rainfall was above the average during, the first three months of the 
year and in October, and below during the rest of the year. The fall in October was 
19-65 inches — 8'65 inches in excess of the average for the month. The north-east 
monsoon rainfall from October 15 to the end of the year was 17*85 inches against an 
average of 27*6 inches. 

Storms. — No storm crossed the coast of Madras during the year. 

R. 37l. J ones, 

Deputy Director. 


Madras, 

1th February 1906. 
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KodaikXxal Observatory Seismolog-ieal Records. 
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Appendix IV. 


XobaikanaXi. — Mean hourly Bright Sunshine -for the year 1(|05. 









Hours. 






1 ■■■ ~ — — * 

Month. 














Eemarks. 
















0-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 


January 


0*05 

0'71 

0-81 

0'84 

0*86 

0-78 

0-65 

057 

0*48 

0*49 

0*33 

0*04 

The total number ol hour® 

JFefomary 

... 

’ll 

•79 

•94 

1-00 

*95 

•83 

*72 

•60 

*56 

*42 

*34 

•04 

of bright sunshine was 
2,13 4*2 or 48*3 per cent. 

March 

... 

•10 

•82 

'91 

0*86 

*80 

*78 

*71 

•60 

*53 

*51 

*40 

*14 

of tho maximum possible. 

.April 


'15 

‘614 

‘72 

*74 

*83 

•75 

*64 

*41 

*35 

*30 

*18 

*10 


May 

... 

*13 

62 

-82 

‘85 

•81 

*83 

•73 

*56 

*47 

•38 

*35 

•10 


June 


'13 

•44 

-55 

*60 

*59 

*55 

*47 

•39 

*31 

*21 

*11 

1 

•05 


July 


'18 

•60 

•78 

•74 

•71 

*61 

*53 

*42 

*36 

*31 

*21 

*04 


August 


*29 

•69 

*75 

*70 

*63 

-51 

*39 

*28 

*23 

*15 

17 

*04 


September 


'10 

•48 

*56 

•56 

•55 

*51 

•42 

*33 

*26 

*17 

*10 

03 


Ootober 

... 

•74 

*52 

*05 



*59 

•56 

*50 

*43 

*35 

•31 

*10 


INTorember 


•02 

‘25 

‘33 

*46 

*48 

*45 

•40 

•40 

*46 

*32 

*21 

*02 


'December 

... 

'07 

•71 

*92 

•97 

*96 

•93 

•90 

*86 

*81 

*74 

"45 

*02 


Meant 

... 

0-17 

0-61 

0-7S 

075 

0-74 

0*08 

059 

0*49 

0*44 

0*36 

0-26 

0-06 



Appendix V 


Koiaieanal Obsejrvaxoey. — N umber of days in each month on which the Nile-iris 

were visible in 1905 . 


Month. 

Very clear. 

Visible. 

JuBt visible. 

Tops only 
visible. 

Total. 

January 

2 

5 

1 

8 

16 

February 

... 

2 

3 

1 

6 

March 

1 

2 

4 

«... 

7 

•April 

1 

3 

3 

1 

8 

May *... 

6 

4 

... 

... 

10 

Jane 

8 

10 

1 

... 

19 

July 

1 

6 

1 

1 

8 

August 

6 

5 

10 

1 

22 

September 

5 

6 

4 

... 

16 

October 

6 

3 

i 

4 

... - 

13 

Movember 

% 

2 

3 

1 

8 

December 

7 

16 

6 1 

... 

; 

28 

Total ... 

46 

62 

"■ ■ „.ii. 

40 

13 

160 



17 



5 


Number of years. 
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Appendix VIII. 


Abstract of the mean, meteorological condition of Madras xn the year 1905 compared with the 

average of past years. 


Mean values of 

1905. 

Difference from 

Average. 





29-875 

0*011 above. 

29*864 

Reduced atmospheric pressure . . 

• • 


. . 








82*2 

1*1 

81*1 

Temperature of air 











75*7 

1*2 ,, 

74*5 

Bo. of evaporation 

o 0 

° * 

* * 








78 

1 >> 

72 

Percentage of humidity 

* • 










137*1 

2*6 below. 

139-7 

G-roatost solar heat in vacuo 

m i 

* * 









91-7 

0*9 above. 

90*8 

Maximum in shade 


* * 









75-3 

0*6 „ 

74*7 

Minimum in shade 

i * 










73-3 

1*4. ,, 

71*9 

Do. on grass 

* • 










42-72 

6*30 below. 

49*02 

Rainfall since January 1st on 85 days 

’ * 

. i 

i « 








S.E. 

Same as 

S.E. 

'General direction of wind 

* “ * 

• * 

* . 








167 

4 below. 

171 

Daily velocity in miles 




45 

4 ,, 

49 

Percentage of cloudy sky 

* • 










58-1 

5-3 „ 

58-4 

Do. of bright sunshine .. 








Duration and quantity of the wind from different points. 


From 'Hours. 

Milos. 

Prom. |' 

Hours. 

Miles. | 

Prom 

Hours. 

Milos, j 

From |l 

Hours. 

Miles. 

JST orth 

i 

107 

G18 

East 

198 

1,165 

South 

132 

991 

West. 

226 

2,310 

F. by E. 

177 | 

1,114 

j E. by S. . . 

38 1 

2,001 

i S. by W. . . 

262 

1,805 

W, by N. . . 

230 

2,215 

N.N.E. 

17 L 

1,095 | 

E.S.E. .. 

316 

1,677 

S.S.W. . . 

212 

1,531 

W.N.W. .. 

, 139 

1,326 

F.E. hy N... 

418 

2,745 

S.E. by E. 

519 

3,318 

S.W. by S. 

215 

1,412 

N.W. by W. 

126 

994 

f/e. 

220 

1,061 

S.E. 

381 

' 2,720 

S.W. 

129 

903 

N.W. 

48 

281 

FJE. by E. 

299 

1,837 

S.E. by S. 

1,272 

j 10,954 

S.W. by W. 

204 

1,390 

N.W. by N . 

55 

238 

EJSF.E. 

222 

1,345 

S.S.E. . . 

451 

| 3,439 

w.s.w. .. 

203 

1,361 

N.N/W. .. 

122 

631 

E. by N. 

316 

1,696 

S. by E. . . 

284 

| 2,148 

t 

W. by S. . . 

364 

. 

2,958 

N. by W... 

204 

1,083 

, 


There 
numbers is 


were 155 calm hours during the year. The resultant a.™™ - 
represented by a S.E. by S. wind, blowing with a uniform daily velocity of 51 miles. 
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Madras Observatory. — Number ol inches of rain trom each point in the year 1905. 
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Appendix XII- 


Madras Observatory. — Wind, cloud and bright sunshine. 


1 

i 


Wind resultant. 


Clouds (0—10). 


Bright sunshine. 


| 


Month. 

Velocity. 

„ f. 

1 

1 

1 

. 1 
Direction. ) 

i 

1 

. 

1 

8 H. i 

j 

1 

10 H. 

16 H. 

20 H. 

Mean. 

i 

Average 

per 

day. 

Greatest 
number 
of hours 
in. a 
day. 

' 

MIMES. 

i 

I 






nouns* 


-J amiary . . 

too 

E. by N. j 

2*1 

3-2 

2*5 

1-3 

2-3 

7-4 ! 

9*3 

February 

121 

E.S.K. ! 

3*2 

4-3 

1-9 

1-8 

2*8 

8-6 

9*8 

March 

174 

S.E. by 8. 

3-8 

4*2 

2-9 

2*2 

3*3 

7 ' 3 

10*1 

April 

161 

S.E. by S. 

6-1 

4-6 

4-3 

3-0 

4*3 

7*7 1 

10*8 

May 

169 

S.B.E. 

4-6 

35 

3*9 

3-0 

3*S 

6*8 

10*6 

June . . • * * * 

128 

S.w. by W. 

4' 9 

44 

6'3 ' 

o*6 

fi'3 

5*4 

8*2 

July 

117 

S.W. by W. 

6-2 

4 - 5 

6'8 

7-2 

6*9 

5*6 

8*0 

August * . 

81 

S.W. by S. 

g-s 

S' 7 

6-4 

6*0 

6*8 

5-0 

10*0 

September 

96 

S.8.W 

5-8 

5'2 

6-3 

5-6 

5*7 

5*0 

8-6 

October * . 

33 

N.E. 

5 * 5 

5-4 

5-8 

4-4 

5*3 

5*8 

10-2 

November 

136 

sr.E. 

! 

5 -7 

6"2 

5' 7 

5-4 

6*8 

6*4 

9* 

Kl 

December 

118 

1 

NT.N’.E. 

3-5 

3-9 

3-4 

2*1 

3*2 

7-2 

8*6 

Annual . . 

51 

S.E by S. 

4-6 

4 6 

4-7 

3*9 

4*5 

<5'4 




24 


<» M OO N C » 


N«OCO W «D 0 k CD t 
»-H CO 1 —* »"H <fm4 <^| CM 


-M 


rO 

■ a> 

bDd a 



CQ 

60 -s 

1 . 

"g o, 

J-B 

f C 


i 

OQ 

t 


1 


1 # 

a 

• rH 

«e 

-*H 

CS 3 

§ 


o 


a 


Hll 


»^©< 0 «OI>flOCSJh-iCJ 003 
»ob|^MH'- < (N'iHo 6 ocC 
0=1 CO (>5 eo -H *c J> «5 O QO CMN 
CMCMCMCSlCM ,,,,, - ,, <*'H'-**~Hr-H~ CM 


CO CM COCIHJ^USH OO VO © N 


MHUaCUDOOHiNNUSakO 
oicoootooawciNooj -rj-» 
t^©©©©©c*thcm©o © 


cm oo io r— ko © i— < o io <h i>> a. 

VO . — I -rH O M O <D us j— » 0 > CM 
-!, 00 < 00 <Oo»Or^-iHCMC? 


1 t — 1 — I CO «0 T— * CO CM CO o CD 
t-H CM CO — . r— f CM 


• 0 (N 1 >W oo THtOO Oi IO 

' t o O *— * CO OOJX' D CO 


55 Sri ° ^ O o> CO o r-* 

CM CM CM CO *-H CM t-H t-H CO 


CO OO £— t-H © © tO »0 VO CO 1 — CO 
*— CQ CMrHQ 0 OMTKG»O rf 
CM T-* OO CM CO CM CM CM O'! r— i CM CM 


fej r ^ S,J Ex] 

f* f * 3 >*&rr 




; jvf pq pq 


r“ - * * * m • ** uC 

^ CQ OQ fy) 


► —» CO vo c- 


OO ^ 00 <p^OC 0 QQC'lC» 000 » 

CM Mvow^tbcMt^cocsieo^* 


>* * 

P-S > 

<33 <D 

P ► ° 


^ § I 
^ & 


Pi M § 

cj <2 ^ 

wa a 


Jr— H^HHtONvOflOO^OO 
CM t+l 0 >KOHO «5 O O OO 
HHHHW(MC'I"<H p— rH - 1 


eo oc iH H <c IO CO O N 


iH CO OO tH CM CO CM OS OQ vH CM CO 

w^oavosHoe^ooiMroH 

CO CO COCOCOrHCOCOCOCOCO oo 


MS 9 ) COOO(M’#'N ^ H H to 
*— Jt— Jt— l— t - co co Jr- X- oo cc t — 


»a CO N N CO (N IO M O OS f— CM 
W H Ot-OJCQCN OO OO H CO 
ONOOCOOOOOOCOOCO oo oo <o 


i^a>a>cocgioTHr-< qo u— oo to’ 

CM CM , — I CM ■> — 1 CM CM CM r— 


CONONOJOOCOCO irH Cl OO O 
©©©©^©<x»,Ih CQmq © v'o 
'fH *© ■"*<H -rt< Co 

t-H r—i p — t r-H r-H t-H p_< —a t -H *— i 


CO O OO io Jt— -r** "cH t“H r— VO CM oo 
CO VO o IO OO CD CM ^ CC W VO 


OO OO VO o 
■ „ CM p-h 


© OS CM O 


OO hH OO OS CM CO Q© CO CO *N rH t— 

oo cm ics r — © oo jc— jt— cn r— ih> © 


^ r-H © JO -hH C- 


CM CM OO *0 © 


•jH O OO CC r-> Cl CO l> OO t t, Oi CM 
a>» N 05 VO to |> lb CM CO 0». 

io © so jr— ic— jc— Jr— r— t— no no vo 


O Ol (M Oi -t PO H CC <N j — ^—1 c© 

CO Jr— i (2 CQ "JO CD © JT— CO 5*0 c I to 

t-H rH t — I t-H r-H CM CM T — | rH r-H r— I t — I 


CIO(Nr»HtH'Si COHOKCN CO 

w oioNooao t-o h<oi- *o 

<o v— r— t—. oo oo oo jc— t— t— ■ r— co t— 


cj oo or* jr— © 04 © cm oo t— *o M 
*— «L to “MH CO H H ^ A m 
OO OJD 05000 OO qS » 


Si -h kfr 

*5 05 ^*7* t *— t— CO t— tec CM CO t£> 
CO r>l CM CO CM <M 2 ** 50 CO 'CM CM 


C» N rp (» -tf TO H CO O <.,0 vO 

CO r— © r-H CO CM O >Q V (5 OQ 1,0 cm 

OO OO era Cf* © © © os © u o CO oo 


CO >p CM OO I— CO CO -ft CO © rft OO CM 

re © OO I- t’o o ca H- CM 

JMiHCOoooOOOCOOOl»OOlNI> oo 


© VO © CO t-H CO cc —f« <M CM to r — I 
> — 1 (O Ml M — O Ol CM CM C» © CM 


© t— r-H r-H CM G> — OO to JL— © 
CO M <N tM CtN s H ^ ” 


yH VO CO r-H OO ; 

i*— © to ■'I Tit ( 
oo oo to Jr— vo ; 


> £- OO CM © CM — . 

> © © OO © no VO 

> vo to vo no oo oar 


lecvoto*--^ cm cor—* 


^ 22 ? ^ M 10 ° ( C ^ rH 

:=i ;£ 2 * £: ,Q ^ ^ © h oebe 

© c- oo oo r - r— r— r— t— oo © © 

© © 

CO cm 


0 oo r— © eo to 
53 eo v—> eo cm o> •«-* 

<M © t-H CDs © oo oo oo cn © © r~* 

CO CM S 


£’S“ 

g gfla ^3 §3 | S 
i-g j a&‘I'l'g 3 gt| % | 



Appendix XIV, 

MiDKts Observatory— Almormals from monthly means for the year 1905 


25 




KODAIKANAL AND MADRAS OBSERVATORIES. 


REPORT FOR THE YEAR 1906. 


CQJSTTIENTB. 


I. — Kodaikanai Observatory. 


1. Staff 

2. Distribution of work 

3. Buildings and grounds 

4. Instruments 

5. Solar observations, table of 

6. Photographs of the sun 

7. Observations of sunspots 
* 8. Sunspot spectra 

9. Prominences ■ . . 

10. Specfcroheliograms 

11. Summary of results — Sunspots 


12. Do. 

IB. Time 

14. Meteorology 

15. Seismology 

16. Xiibrary 

17. Publications 

18. General . . 


1 . Staff 

2 . Time service 

3. Meteorological observations 

4. Buildings . . 

5. Instruments 

6. Weather summary . . 


Prominences 


II. — Madras Observatory. 


It o clai- 


re suits 


Appendix I. — Seismometer records, Kodaikdnal 

,, II. — Extreme and mean monthly and annual meteorological results, 

kdnal .. . . • • .. «• . . . . 

„ III. — Mean hourly wind velocity, Kodaik&nal 

,, IV- — Mean hourly bright sunshiue 

„ V. — Visibility of Nilgiris for clearness of atmosphere 

,, VI. — Extreme and mean monthly and annual meteorological 

Periyakulam .. .. . - » • 

VII. — Abnormals from the monthly means, Madras . . 

,, VIII. — Abstract of the mean meteorological condition of Madras 

,, IX. — Number of hours of wind from each point, Madras 

,, X. — Number of miles of wind from, each point, Madras 

XI. — Number of inches of rain from each point, Madras 
XII. — Wind, cloud and bright sunshine, Madras 
X III. — Extreme and mean monthly and annual meteorological resalts, Madras. 


Page- 

1 

l 

1 

2 

3 

4 
4 
4 
4 
4 
5. 

7 

8 
8 

9 

9 

9 

9 


10 

lO 

10 

10 

10 

n 

12 

15 

1 (> 

17 

17 

18 

19 

20 
21 
22 

23 

24 

25 



KODAIK ANAL AND MADRAS OBSERVATORIES. 


J report of the kodaikahal observatory for 

THE YEAR 1906. 


1 Staff. The staff of the Observatory on the Blst December 190 b was as 

follows : — 


Director ... 

Assistant Director 
First Assistant ... 
Second Assistant 
Third Assistant ... 
Fourth Assistant 
Writer 

Photographic Assistant 


C. Michie Smith, B.Sc. 

J. Evershed {not yet joined). 
TT V. Sivaraina Aiyar, k.a. 
S. Sitarama Aiyar, b.a. 

G-. Nagaraja Aiyar. 

S. Balasundaram Aiyar. 

L. N\ Krishnaswamy Aiyar. 
R. Krishna Aiyar. 


There were no changes in the staff during the year. The Eonrth Assistant 
was absent on privilege leave for three months from January 2. Mr. Evershed is 
expected to join his appointment in January 1 907.* 

The subordinate staff of the Observatory consists of a book-binder and book- 
binder’s hoy, a mechanic, four peons and a boy peon lor the dark room, and two 


lascars. 

2. Distribution of work— The Director takes charge of the spectroheliograph 
and is helped by rhe Photographic Assistant. The First, Second, and Third Assist- 
auta are also trained to use the instrument if necessary. The First, Second, and Third 
Assistants are in charge of the work with the Oooke equatorial (spectroscopic), the 
Lerebour and Secretan equatorial (visual), the photoheliograph, the transit mstru- 
merit and the seismometer. They have also to do the astronomical computing and 
the preparation of the observations for the press. The Fourth Assistant has charge of 
the clock comparisons and, with the help of the writer, is responsible for the whole 
of the meteorological work. The writer is responsible for the accounts, correspondence 


and all office records. 

e p nil din & s £Llld fiff OUIlds — ( ® ) Specirohsli ograjph building. lhe new moving 
roof for covering the siderostat, referred to in last report, is now being erected. The 
new roof will be much smaller than the old one. It has been constructed at the 
Public Works Workshops, Madras, and is of an excellent design and thoroughly rigid. 
The roof of the main building still leaks during heavy rain but not to a serious 


extent. 

(6) Pho tohelioi) raph building. — The new dome for the photoheliograph was 
received in July 1906, but there has been much delay in its erection, which was not 
completed by the close of the year. 

(c) House for the Assistant Director.— Work on this was begun in February, 
but the work has progressed with extraordinary slowness and at the close of the year 
not more than two-thirds of the masonry was completed. 

(d) Only a small part of the usual annual repairs had been completed by the 
close of the calendar year, but it is hoped that they will all he carried out before the 
close of the official year. They are all smalL and the buildings as a whole are m good 

order. 

(e) Grounds.— In the early part of the year the grounds were several times in 
danger from grass fires, but tlie fire lines and. extensive connterfiring saved them from 


* Mr.Ev 0 rsh. 0 d reached Kodaikdnal on the 21st January 1907. 
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all harm. As the season was a favourable one for planting a large number of young 
pines and cedars were planted out and are growing well. The roads and paths were 
maintained in good order. 

(f) The well from which the aermotor pumps was dry for only about two 
months and there was no serious difficulty in obtaining the amount of water required. 

d. Instruments. — The foll owing are the principal instruments belonging to the 
Observatory : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial, remounted by Grubb with a 5-inch Grubb 
portrait lens of 36 inches focus attached. 

Spectrograph — consisting of an 11-inch polar siderostat, 6-inch Grubb lens of 40-feet 
focus, and a 4-inch concave grating of 10-feet focus, mounted on Rowland's plan. A 
plane grating with collimator and camera lenses of 8-feet focus can he substituted for 
the concave grating. 

A rhomb with ends cat at 45° mounted on a graduated circle, can be placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 

Six-inch transit instrument and barrel chronograph, formerly the property of the Great 
Trigonometrical Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph — Dallmeyer No. 4. 

Theodolite, six-inch — Oooke. 

Two phototheodolites hy Steinheil for cloud photography. 

Sextant. 

Spectroheliograph with 18-inch siderostat and 12-incli Oooke triple achromatic lens 
of 20 feet focus, hy the Cambridge Scientific Instrument Company, Limited. 
Evershed spectroscope with three prisms for prominence and sunspot work, hy Hilg-er. 
Mean time clock, Kullherg 6826. ^ S 

Sidereal clock, Shelton. 

Mean time chronometer, Kullherg 6299. 

Sidereal chronometer, Knllberg 6134. 

Tape chronograph, Fuess. 

Micrometer for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart actinometers. 

Buchanan's solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and 
thermograph, and wind- recorders. 

A high class screw cutting lathe by Messrs. Cooke & Sons. 


The Spec troheliogrnph . — The spectroheliograph was in constant use throughout the 
year up to December 17 when the siderostat had to be dismounted to permit of the 
erection of the new moving roof. This instrument has worked very satisfactorily 
throughout the year. A new collimating slit and a new setting microscope were 
ordered m the beginning of the year, but have not yet been received from the makers. 
To reduce the unsteadiness of the air a tube has now been placed between the lens and 
the mirror with very satisfactory results. When the new moving roof is erected the 
siderostat will be brought much closer to the lens, and it is hoped that this will still 
farthei improve matters. The side walls have also been raised to a height of f> feet 
so as to protect the mirror, as far as possible, from the strong winds which blow at 
certain seasons. All mechanical work is executed very slowly here, but it is eonfi- 
dently hoped that the spectroheliograph will be in full working order again before the 
end of January. All the other instruments were in good working order at the close 

nt r.h a i7A£ir* 0 


OBSERVATIONS. 

(a) Solar Physics. 

5. The first five months of the year were on the whole favourable for solai 
observations, but the remainder of the year was decidedly unfavourable. There were 
26 days m t^e year on which, mojobservationa.. were, possible* The following table 
shows for each day the observations that were made : ’ ° 
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Solar Observations — Abstract. 



6. Photographs Of the sun with the Dallmeyer photohelio graph were taken 
on SI 7 days against 327 in 1905. Daring the first five months there were only I 
days on which no photograph could he obtained. Daring the year it was found 
possible to send to Greenwich all the solar negatives except one — December 28 — 
required to fill in the gaps in the Greenwich and Dehra Dun set of daily photographs. 
Prom the beginning of the year a copy of each sun photograph has been printed in 
3P.O.P. These when bound in volumes will be very useful for reference and will 
save much handling of the original negatives. 

7. Observations Of sunspots. — The sun is examined for spots and facuke 
every morning when the weather permits. The sun’s image is projected on an 8-inch 
disc, and the positions of the spots and facuke are marked on it. There were 26 days 
on which no observation of this class could he made. 

8- Sunspot spectra. — Observations of sunspot spectra were made with the 
Evershed three-prism spectroscope on 181 days as against 179 days in 1905, but on 
1 4 of these days complete observations were prevented by bad weather. Those obser- 
vations include a record of the most prominent widened lines and a careful examina- 
tion of the behaviour of the hydrogen and helium lines in the neighbourhood of all 
spots. These observations are still made in the same way as in previous years, hut 
as soon as the Committee of the International "Union for Solar [Research issues its final 
proposals they will he adopted as the gnide for future work. It seemed best to 
make no change in the method of work while the Committee’s report was still under 
c onsiderati on . 

At the request of the Director of the Solar Physics Observatory, South Kensing- 
ton, lists are made out of the 12 “ most widened lines ” between D and F and are 
forwarded to him. 

9. Prominences. — Prominences were recorded visually on 269 days against 297 
in 1905. On 53 of these days the observations were either not complete or not satis- 
factory on account of the weather. The record of the prominences is made round the 
disc on which the spots and faculse have been projected. This record is compared 
next day with the photographs taken with the spectroheliograph and all prominences 
shown in the photograph hut not in the drawing are added in blue j->eucil. Where 
there is much difference between the photograph and the drawing the differences are 
noted. In the case of the eruptive prominences the spectra are studied but, owing to 
lack of time, only the most conspicuous bright lines are recorded. All conspicuous 
displacements of the O line are also noted and their amounts estimated. 

1 0. Sp ectrohelio grams . — Photographs with the spectroheliograph were taken 
on only *277 days against 317 in 1 905. This falling off was due partly to the large 
number of unfavourable days in the second- half of the year and partly to the fact 
that work with this instrument was stopped on December 17 when the siderostat had 
to he dismantled. Up to that date photographs were taken on every day on which it 
was possible to obtain them. On no less than 52 of these days, however, the results 
were not satisfactory owing to the state of the weather. Attempts are always made 
to obtain spectroheliograms even if the conditions seem very unfavourable, and sur- 
prisingly, good photographs are afc times obtained through clouds so thick that the 
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exposure required is as much as six to eight times as great as with a clear sky. The 
great difficulty in such cases is to get a good setting, buti this^ difficulty will be 
removed when the observatory is provided with an electric installation.^ In all, 1,163 
photographs were taken and the average quality of the negatives was distinctly better 
than in the previous year. On the whole the photographs of prominences seem to be 
rather better than those of fiocculi when, the sky is quite clear, but on the other 
hand good fiocculi photographs are often obtained when tho glare from thin cirrus 
clouds is strong enough to seriously interfere with prominence photography. The 
great difficulty in speetroheliograph work is to get sufficiently steady images of the 
sun on which to work. So far as this observatory is concerned the time during which 
photographs of the highest quality can be obtained is confined to a comparatively 
short time in the morning, and the finer the day the shorter is this time. Something 
has been done and more can probably still be done to lengthen this favourable period, 
but from the nature of the ease it must always be short. Spectroheliograms taken at 
other times are good enough for many purposes, but cannot be expected ‘to snow the 
same sharpness of definition. Fortunately it is possible, under favourable conditions, 
to obtain the necessary photographs in a very short time. On the whole, the results 
for the year, though by no means perfect, are such as to show that very valuable 
results can he obtained here on a large number of days even in a year when the 
weather has been much less favourable than it is on the average.. 

A slightly enlarged copy of the best fiocculi negative for each day i^ made on 
bromide paper. This is useful as an index and saves too much handling of the ori- 
ginal negative. The Director of the Solar Physics Observatory, South Kensington,, 
having asked for spectroheliograms, fiocculi photographs, mostly negatives, for 245 
days were sent to him and in exchange 5S positives from his prominence photographs 
were received. 


Summary of Results. 


11. Sunspots. — The following table shows the monthly number of new groups 
observed, the mean daily number of spots visible, and the distribution between the 
northern and southern hemispheres : — 
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The total number of new groups seen during the year was 297_ against 295 last 
year. There were two days, October 13 and J 7, when the visible disc was free from 
spots. On the latter date" the weather was poor and it is possible that a small spot 
mi^-ht have been overlooked. There were 25 days on which only one group was 
visible and 15 of these days were in October and November. There were eleven groups 
visible on March 27, April 2, and July 11. Ten groups were visible on lour other 

days. 

The distribution of the groups between the two hemispheres was again very 
unequal, for nearly two-thirds of the whole number of new groups appeared in the 
northern hemisphere. The mean daily number of groups visible varied from 1;8 in 
October to 7-2 in July and the average for the year was 4 4. The mean latitude 
of the spots was 12°-2 in the northern hemisphere and 13°*7 iii the southern. 
There were two groups within 1° and five groups within 2° of the equator. There 
was a great falling* off in spot activity during October and November, but in December 
there was a marked recrudescence of activity-. 
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No. I 


745 

764 


important groups seen daring the year were the following — 

719 This group was first seen coming round the east limb on Decem- 
ber 13, 1905. It remained visible daring three rotations. 
During its second round it was considerably changed in form. 
It was throughout a regular-shaped spot of moderate sine. 

was formed on the visible surface on January 21 as a group of 
small spots which soon developed into a double spot of con- 
siderable size and activity. This was seen during two rotations. 
During its second round it consisted only of the loader which 
traversed the disc almost unchanged as a regular-shaped quiet 
spot. 


at I 748 
Ho. | 766 

No. 750 
No. 786 

xt / 788 
No * \ 820 


No. 801 


appeared as a small dot on January^ 22 and soou developed into a 
moderate- sized spot. , This also was seen during two rotations. 

was an irregular group of large spots that was seen from January 
26 to February^ 7. 

was first seen on March 16 as a small streak not far distant from 
the eastern limb. In a few days it had changed into a Large 
spot of regular outline. It was a very active spot. 

came round the limb on March 18 and 19 as two separate spots 
and in two days they had coalesced into a single large spot 
with a donhle umbra. Thereafter it underwent little change 
and disappeared round the limb on March 80. It again 
returned on April 15 as two separate sp>ots, close together, and 
traversed the disc almost unchanged. 

was first seen close to the east limb on March 27 as a group of 
very small spots but soon developed into a conspicuous group of 
irregtjlar outline with a number of detached umbrae. 


Ho, 806 
No. 813 
No. 846 

No. 849 


came round the limb on March 51. This was a large but quiet 
spot. 

first appeared on the east limb on A^pril 5. It was a group of 
moderately large and very active spots. 

was seen as a single dot not far from the east limb on May 1 0. By 
the 15th it had formed into a regular double-spot group with a 
number of small spots betweou the main ones. During its 
development the group was very disturbed. 

came round the east limb on May 19 as a train of 3 spots, the 
largest leading. The rear spot which was the smallest broke 
into small dots on the 24th and the middle one similarly broke 
up 2 days later. The leader alone completed its course across 
the disc. 


No. 


T866 

j 880 
1 905 
L.924 


No. 907 


No. 926 


was formed on the visible disc as a group of small dots on June 8. 
On June 28 when it came round again it was one of largest seen, 
during the year. It was a single round spot of regular outline. 
The spectrum was undisturbed in hydrogen but there were some 
brilliant calcium eruptions in it.s neighbourhood during its 
second rotation. This spot went round four times and lasted for 
11 weeks. During the last two rounds it had undergone very- 
little change except a slight diminution in size. 

first appeared on July 27 as three small faint dots not far from 
the east limb and on the next day it was reduced to a single 
small dot. By the BUth it had developed into a large group. 
On that day the spectrum showed great disturbance. This was 
also one of the great spots of the year. 

was first seen on August 26 near the central meridian. It might 
have been formed on the 25th, which was overcast. When first 
seen it was already a large scattered group extending over ZO® 
of longitude. 
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No. 944 

No. 981 

Nos. 987, 
No. 1010 

No. 1014 


came round the east limb on September 11 as a single spot of 
l’egular outline. A few days later, when near the central 
meridian, the group consisted of 8 moderate-sized spots with a 
number of small spots between them, forming a train which 
extended ovex* 14° of longitude. 

was a spot of moderate size that came round the limb on Novem- 
ber 8. It was a round and regular spot with one small com- 
panion in front and several in the rear. On the 10th the 
spectrum indicated considerable disturbance, in the region 
occupied by the group. 

989, 990 were also moderate-sized spots that appeared in 

November. 

was a large regular spot with a divided umbra and a few small 
companions which came round the limb on December 12. The 
spectrum showed considerable disturbance, especially on 
December 15. 

was seen first on December 19 as two small dots near the central 
meridian. It developed very rapidly into a large group. 


12. Prominences. — As a full list of the prominences observed is being published 
in the Bulletins of the observatory it is only necessary to give here a few notes on the 
more important prominences of the year. 

January. Prominences of 100" and upwards were seen on 8 days. Oae pro- 

minence on the 8th covered 25° of the south-west limb and culminated in a peak 2 
minutes Inch. A verv striking prominence was seen on the 20th at the east limb. 
As observed in C lio-ht at 9 h 15 m it was 120" high and showed motion in the line of 
sight. It was photographed in H light at S h 45“ and was then 150" high and totally 
different in shape from the form sketched half an hour later. The most striking 
feature of this month’s observations was the enormous area round the spot group 750 
which seemed to be sending out prominences. There were prominences seen in this 
region from the 25th to the 31st. On the EOth one of them appeared in this region 
as a great cloud floating at a height of 70" above the chromosphere, but the photograph 
showed that it was connected by thin filaments with a large prominence nearly 20* 
nearer the equator. Metallic prominences were observed on the Gth, 8th, and 11th. 

February. Targe prominences appeared on the west limb at the same latitude 

from the 9th to the 15th. On the 10th a series of prominences, more or less connected 
with each other by streamers, covered nearly 45° of the west limb. On the .L4th a 
•prominence reaching to a height of at least 6 minutes (the limit of the photograph) 
was photographed in calcium light. Only three eruptive prominences, showing dis- 
placement of the linos in the spectrum, were observed. 

March. This month there were only 4 prominences that could bo called 

“very large The largest was photographed on the 21st. It was 3| minutes high 
and covered 25° of the sun’s limb. There were seven eruptive prominences recorded 
and all were associated with spots. 

April. There were 11 prominences of 100" and upwards but the tallest was 

only 150" high. Between the lith and 23rd a number of prominences were seen 
near the west end of the equator indicative of a long active region near the equator. 

May. This mouth there were 44 prominences of upwards of 1 minute in height. 

The tallest ox the month was one photographed on the 19th in calcium light. It was 
108 000 miles high and was a narrow straight jet showing fine details in its structure. 
Only a trace of the base was seen in Hydrogen light. It was within 10° of the sun’s 
north pole. Tour metallic prominences and 6 other prominences in which C was 
displaced were observed. 

June . The unfavourable weather rendered the prominence record very incom- 

plete but 26 pro mi nences were recorded of upwards of 1 minute in height of which, 
two were 2£ minutes high. 
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July.— This month also the poor weather that prevailed rendered prominence- 
observations very imperfect. Nineteen large prominences were recorded but the 
tallest was only 90". On the 12th two prominences showing displacement of the C 
line were observed. One of these, at position angle 118° was metallic and had Na 
and Mg lines reversed. It was close to a brilliant facular region. The other was. 
near a spot which was jest disappearing round the west limb. 

August. — On the 1-5 days on which observations were possible 24 prominences 
of 1 minute and upwards were observed. The tallest was a tree-like prominence 2 
minutes high, seen on the 12th at position angle 65°. 

September. — Thirty-three prominences of one minute and upwards were recorded 
on the 22 days on which observations were possible. The tallest of these was two 
minutes high. It was photographed on the 6th at position angle 155°. 

October. — Prominences were fairly abundant during tlio month and 27 were 
recorded having a height of one minute and upwards. The tallest of these was seen on 
the 4th at position angle 158°. It was JUG" high and was quite detached from the limb. 

November. — Owing to unfavourable weather prominence observations wore very 
incomplete. Fourteen prominences of or over one minute in height were observed. 
The tallest of these was 80" high and was seen on the 1st at position angle 849°. 

December. — Thirty- one large prominences, one minute and upwards in height, 
were recorded, and six of these were two minutes in height. The two tallest were 
about 150" high. One of these was seen on the 5th at position angle 182° ; the other 
was photographed on the 18th at position angle 186°. 

( b ) Other Observations. 

13. Time-— Time is determined with the transit instrument when necessary. 
The standard clock and chronometers of the observatory are compared and rated 
daily. The standard clock is also compared daily with the Madias standard clock by 
means of the signal sent at 4 p.m. over all telegraphic lines in India. A time signal 
is given daily from this observatory by means of a flag at 10 a.m. 

3 4. Meteorology.^ Meteorological observations have been carried on exactly 
as in former years. The instruments arc read at 8 h , 1 0 l1 and 16^, local mean time. 
Temperature and pressure are recorded by a Hi chard thermograph and barograph and 
the mean daily temperature and pressures are obtained from the traces, corrected by 
reference to the eye observations. The wind direction and velocity are got from a 
Beckley anemograph placed on a tower some little distance from the observatory. The 
cups and wind vane are at a higher level than the tops of the domes. 

Temperature. — The mean temperature of the year was slightly above normal. 
"With the exception of March, which was normal, the monthly mean was in excess for 
the first seven months. The excess amounted to 2° 8 in February, 2°-7 in April and 
2°-0 in May, which are large amounts for this station. For the last five months the 
mean temperature was below average, but the largest amount was 0°-6, in September. 
The highest shade maximum recorded was 77°*3 on April 17j and the lowest shade 
minimum was 41°' -9 on January 13. The highest temperature in the sun was 145°\6 
on June 12 and the lowest grass minimum 22° 6 on January 8. 

Humidity — The relative humidity was largely below normal in April and May 
and moderately below in June and September. It was above normal during the rest 
of the year. 

Wind . — The daily wind velocity was very largely below normal in July and 
considerably below in January, February, and March. It was largely above normal 
in May and considerably above in September and November. The highest daily 
records were 782 miles on June 16 and 735 miles on July 20. 

Rain . — The rainfall for the year was considerably above the average, the 
chief excess being in August. There were 119 days on which one-tenth of an inch 
and upwards fell. There was no day on which as much as 8 inches fell. 
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Cloud and sunshine— The year was decidedly more cloudy than usual and 
the amount of bright sunshine registered was 100 hours below the average and 219 
hours below that for 1905. The only months in which the sunshine was above 
average were April, May, and September : in all the other mouths it was below. 

The transparency of the lower atmosphere, as shown by the visibility of the 
Nilgiris, was considerably above the average. This is probably to be accounted for 
by the larger rainfall. 

15. Seismology— The Milne horizontal pendulum was in use throughout 
the year and the results are given in Appendix I. The year has been remarkable 
for the very large number of great earthquakes which have occurred. Most of these, 
including those of Colombia, San Francisco, and Valparaiso, were well recorded here. 
Copies of the 'chief seismograms have been supplied as usual to the British Association 
Committee and all applications for copies of individual records by persons interested 
have at once been complied with. 

16. Library.— Tile contributions to the library during the year included 204 
sheets of the Greenwich Astrographie chart. One hundred and forty-three volumes 
were bound during the year. 

17. Publications .-‘Bulletins Nos. IV to VII were published during the year 
and No. VIII was in type at the close of the year. 

Bulletins Nos. IV and VI give the observations of sunspot spectra made 
between March 1904 and December 1905. No. VIII will bring the record up to the 
end of June 1905. Nos. V and VII contain list of prominences observed from 
January to December 1905. 

18. General. -- The Director-General of Observatories visited Madras and Kodai- 
kdnal in January. The Director inspected the Madras Observatory in November. ■ 

The whole of the staff of the Observatory worked well during the year ; those 
who were responsible for the solar observations arc to be congratulated on securing 
results on a large number of days on which the conditions were very unfavourable. 

KodaikAnal, C. Michie Smith, 

htFelmru 1907. Director, Kodaikdml and Madras Observatories . 

P / 
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XL REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1906. 


M r M. G. Subrahmanyam, the First Assistant, who was on duty at 

ITodaikanal, returned on the 25th January 1906 and Mr. C. Chengalvaraya Mudaliar 
reverted to the Meteorological office. 

Mr. S. Solomon Pillai took privilege leave for one month from 13th March 
1906 and Mr. M. G. Subrahmanyam for three months from the 20th April, Mr. C. 
Chengalvaraya Mudaliar again acting as first Assistant on both the occcasions. 

2 Time service. — The astronomical observations made during the year were 
solely directed to time determinations. Transits of the sun were taken occasionally 
in order to check the rate of tho clock when unfavourable weather prevented the 
regular star observations from being made. 

The time gun at the Fort was fired correctly at noon and at 8 pm. on 708 
occasions out of 730, giving a percentage of success of 97*0. 

The time ball at the Port office was dropped correctly on all occasions hut 3 
when it failed at 1 r.M., hut was dropped at 2 p.m. 

3. Meteorological observations.— Meteorological observations were made as 
usual at 8, 10, 16 and 20 hours, local time. The observations of 10 and 16 hours. 
were reduced and sent to the India hieteorological office, .Aliporo, on Foim F. Tho 
record of movements of tho clouds observed by mcaus of the liephoscopo were also 
sent to that office every month. Besides the ordinary daily weather messages, special 
storm observations were called for and supplied to (1) Simla on 3 occasions and (2f 
Calcutta on 1^8 occasions. 

The tabulation of the traces of the Barograph, Thermograph, and Anemograph 
at Madras and of the Anemograph at Dodabetta are up to date. 

4. Buildings. — -Mo repairs to the buildings have been made 'during the year. 
The dome of the 8-inch equatorial leaks badly. A new dome is required to replace 
it, and plans and estimates for this have been submitted to tbe local Government in 
the Public Works Department for sanction. 

_ 5- Instruments. — A new sidereal clock by S. Riefler, Munich, was erected 

on the* north side of the transit instrument and has been used for the transit observa- 
tions from the 24th July. It has been working very satisfactorily, the rate being- 
very constant. On one occasion, the 29th October, there was a sudden and largo, 
disturbance in the rate the cause of which has not yet been found out. Since the 
recovery from this its rate has been very satisfactory. . The tape chronograph received 
during the previous year has not been brought into use as a relay, which has been 
ordered, is required in tbe clock circuit. The following is the list of instruments at 
the Madras Observatory on the 31st December 1906 : — 

(a.) Astronomical. 

Eight-inch. Equatorial Telescope — Troughton & Simms. 

Sidereal Clock — Haswall. 

3J Dent No. 1408. 

S. Riefler No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 

Meridian Circle— 'troughton & Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — Y. Kullberg 5394. 

,, » 6544. 

53 Parkinson & Frodsham 2352. 

Portable Transit Instrument — Dolland. 

Portable Telescope -with stand. 

Tape Chronograph — R. Feuss. 

( 6 ) Meteorological. 

Richard’s Rarograph — No. 10 L. Casella. 

Richard’s Thermograph — No. 3618 L. Casella. 

Beckley’s Anemograph — Adie. 
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Sunshine Recorder — No. 149 L. Casella. 

Anemoscope — P. Orr & Sons. 

Neplioseope — Mons. Jules Daboscq & PI, Pellin. 

Barometer, Fortins— — 1 771 Xj. Oasella. 

Barometer, Fortins — 725 Jj. Casella (spare). 

Barometer, Fortins — 1420 L. Casella (spare). 

Dry "bulb thermometer — No. 94221 I,. Casella. 

Dry bulb thermometer — No. 38037 Negretti & Zambra (spare). 
W et bulb thermometer — No. 94219 L. Casella. 

Wet bulb thermometer — No. 38037 Negretti & Zambra (spare). 
Dry maximum thermometer — No. 8581 Negretti & Zambra. 

Dry minimum thermometer — No. 69047 D. Oasella. 

Wet minimum thermometer — No. 91753 Negretti & Zambra. 
Sun. maximum thermometer — No. 10479 Negretti & Zambra. 
Grass minimum thermometer. — No. 3377 Negretti & Zambra. 
Raingauge (8" diameter) — No. 1042 Negretti & Zambra. 
Measure glass for above. 

Raingauge (5" diameter). 

Measure glass for above. 


6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1906 : — 


Pressure . — The mean, atmospheric pressure was normal in J une and August, 
above normal in March, October, and November and below normal during the other 
months. The excess in March reached the value of 0'037 inch. The highest pressure 
recorded was 30-116 inches on January 4 and the lowest 29-477 inches on July 19. 

Temperature . — The mean temperature of the air was above normal throughout 
the year, the excess amounting to 3°-0 in February. The highest shade temperature 
recorded was lll 0i 5 on May 27 and the lowest 6B°-4 on December 3. The mean, 
maximum in May was 100°-8 which was B°-0 above the average. The highest tempe- 
rature in the snn (149°-6) was recorded on May 18 and the lowest on grass was 58°-2 
on December 2. 

Humidity . — The humidity was above normal throughout the year, the lowest 
percentage being B3 on October 30. 

Wind . — The wind direction was normal in July and August. It was more 
easterly in January, March, November and December, more westerly in September 
and more southerly during the other months. The wind velocity was below normal 
in all other months except February, April and December. The highest wind 
velocity on any day was 398 miles on December 26 and the lowest 56 on August 21 
and September 19. The average daily defect was 40 miles in August. 

Cloud . — The percentage of cloud was normal in June and November, above 
normal in January, February and December and below normal in all the other 
months. 

Sunshine . — The percentage of bright sunshine was normal in J uly and August, 
and much below the average during the remaining months. There were 2 } 080‘3. 
hours of bright sunshine during the year. 

Rainfall — The rainfall was in excess in January, February, June, July, 
September, and December, and in defect in the other six months, the greatest defects 
being 6-85 inches and 6-74 inches in October and November respectively. The 
greatest excess was 1115 inches in December, when 16-43 inches were received. 
The north-east monsoon rainfall from October 15 to the end of the year was 27-05 
inches which is very near the average (27- 6 inches). The total fall for the year was 
49*61 inches. 

Storm . — A storm of moderate severity passed inland in a north-westerly 
direction a little to the south of Madras on the morning of December 27. This storm 
determined heavy raia over the north of the Presidency and the Deccan during the 
remaining days of the month. 


Madras, 

28^2. January 1907. 


R. Dl. Joioes, 

Deputy Director „ 
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Appendix I. 


K.o daxkanal Observatory Seismological l&eeords in 1906. 
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21 . . 
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•• 
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<5 

Feb. 
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2 48*3 
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0-6 0-3 
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7 
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• . 
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• • 

0 15 
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8 
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3 01*5 

3 02*3 

* - 

1-0 0-5 

* . 







19-8 

5 20 

1-8 0-7 
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1 04 
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.. 
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. . 
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Do. 
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14 02*0 

14 06*2 

14 07*0 

14 21 

0*4 0*2 ; 

0 19 


.16 


16 . . 

22 56*7 

23 10*0 

23 12*1 

23 38 

1*5 0*8 

0 41 

Formosa JE.Q,. 

17 


19 . . 

8 16*0 

• . 

. . 

9 01 


0 45 

Widening of line. 

18 

i 

20 . . 

3 53*6? 

4 06 0 

4 0 G -8 

4 21 

0*5 0*3 

0 27 


19 

1 

21 — 22 . 

23 57*7 

• . 

| * * 

0 13 

• • 

0 15 

'Widening of line* 

21 


28 . . 

18 50*6 

18 54*7 

13 59-9 

« * 

0*4 0*2 

• • 







19 11-2 

19 41 

0*4 0*2 

0 50 


•22 

Apr 

. 5 . . 

22 38*2 

22 48*5 

22 49-3 

23 03 

0*4 0*2 

0 25 


23 


3 . . 

18 15*8 

• • 

* ♦ 

18 39 


O 23 

Widening of line. 

24 


13 , . 

j 19 34*9 

19 38*2 

19 40*3 


0*5 0*2 

•* 







42*3 

20 13 

0*5 0*2 

0 38 

Formosa. 

25 


14 . . 

0 09*4 

0 19*7 

0 24*3 

0 48 

0-6 0*3 

0 39 


26 


14 .. 

. . 

4 21*5 

4 23*0 

4 33 

0*5 0*2 

? 


27 


18 .. 

13 31*6 

14 24*8 

14 28*8 

• * 

2*2 1*2 

* • 







33*1 

16 02 

2*5 1*4 

2 30 

San Fran cisco. 

‘28 


19 

7 17*4 

• • 

• • 

7 26 


0 09 

Widening of line. 

29 


25 

? 

1 50*7 

1 50*9 

2 10 

0-4 0*3 

p 


30 


29 . 

. *16 44*0 

16 49*5 

16 50*3 

17 46 

1-9 10 

1 02 

* Possibly 2 nd 









phase. 

31 

May 2 

1 44*6 

•• 


1 48 


0 03 

j Widening of line. 

32 


3 . 

8 31*5 

8 32*1 

8 34*1 

8 42 

0*5 0*2 

0 10 


32 

1 

12 . 

. 5 63*4 

6 02*5 

6 02*5 

6 24 

0 8 0*4 

O 31 

j Time slight! 5 



1 






j uncertain. 



Number, 
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Kodaik&mal Observatory Seismolagical Records in 1906 — conti. 


Oat©. 


I?.T. 

Coimnenoo 

G.M.T. 


L.W. 

Commence 

e.M.'jc. 


MLaxima 

g.m.t. 


End 

G.M.T. 


Max. A.mp. 


Duration. 


1 

1906- 1 

H. 

M. 

M. 

M. 

m. sa. 

H. M. 

MM. " 

H. M. 

34 

May 

19 . . 

23 

20*9 

. 


-* 

23 38 

•* 

0 17 

36 


27 . . 

6 

11*0 

- 



6 28 

•• 

0 17 

36 

June 

1 . . 

6 

21*3 

Dost* 

Dost. 

7 35 

1-4 0-7 

2 14 

37 


10 . . 

20 

61*5 

20 

59*0 

21 00-8 

. . 

1-1 0-6 









02-6 

21 37 

1-2 0-6 

0 46 

39 


19 . . 

11 

31*5 

11 

56-7 

11 57*7 

12 52 

06 0-3 

1 20 

40 


24 . . 

11 

22*3 

1L 

30*0 

11 32*0 


3-0 1-6 









42-8 

12 52 

20 1-1 

1 30 

41 

July 

10 .. 

20 

00*8 

• 

• 

•* 

20 14 


0 13 

42 


14 .. 

0 

46*2 

0 

52*6 

O 58-7 


0-6 0*2 









57*8 

1 12 

0-6 0-3 

0 27 

43 

Aug. 

10 .. 

4 

07*6 

4 

10-1 

4 10*8 

4 14 

0*6 0*2 

0 6 

44 


16 

22 

20*6 


- 

.. 

22 33 


0 6 

45 


17 .. 

0 

26-6 * 

0 

59-9 

1 03*0 

. . 

12-0 6-1 

-• 








08-1 

o . 

11-0 4-7 

. . 








138 

. . 

9-0 8-8 

•* 








2 02*4 

. . 

21-0 8-9 

.. 








07-» 

• . 

8*0 3*4 

.. 








10-2 

4 46 

7*0 3*0 

4 20 

46 


17 .. 

7 

14*3 




7 30 

-• 

0 16 

47 


17 .. 

io 

19*8 


. - 

• • 

10 36 

-• 

0 16 

48 


17 .. 

14 

04*6 


» * 


14 23 

-- 

0 18 

49 


18 . . 

7 

35*4 

7 

53*4 

8 01*5 

8 24 

0*6 0-2 

1 9 

£0 


19 . . 

10 

18*3 

10 

48*3 

10 58*2 

11 27 

0*6 0-2 

1 9 

60a 

i. 

25 . . 

12 

08*1 


. . 


12 46 

*• 

0 38 

61 


26 . , 

14 

01*5 

14 

08*6 

14 10*7 

•• 

2*4 l-l 

ft *» 








12-7 

. . 

1*5 0-7 

*** 








14-2 

.. 

1*5 0-7 

•« 








17-8 

16 50 

1*1 0-5 

1 1 48 

62 


26 . . 

6 

09 O 


• ft 

- . 

7 43 

•• 

1 34- 

53 


30 . . 

2 

57*6 

4 

03*7 

4 09-3 

4 54 

0*5 0*2 

1 66 

54 


31 . . 

16 

02*8 

15 

06*9 

15 06-9 

16 37 

06 0*3 

0 34 

56 

Sept. 6 

19 

27*5 


.. 

•* 

— 

•• 

0 2 

*66 


7 .. 

19 

01*1 

19 

33-0 

19 35-1 

— 

0*6 0*3 

* * 








40-4 

. . 

0*5 0*2 

• 9 








42*3 

. - 

0-7 0*3 

• « 








46-3 

20 43 

0-6 0*2 

1 42 

67 


14 .. 

16 

16*6 

16 

25*0 

16 44*5 


t-5 0*7 









67*4 


1-6 0*8 

• • 








17 02-6 

| 18 67 

1-6 0*7 

% 40 


'Remarks. 


Widening of line. 
Do. 

Sheet marked at 6 
hours 17 minutes. 


Widening of line. 


Widening of line. 
* Ko first P.TV 


Valparaiso D.Q.. 


Widening of line. 
Do. 


Do. 


Beginning and 
end famt and 
doubtful. 

Widening of line. 


Widening of line. 
Taona and Arica. 


■Widening of line. 


4 
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Kodaik&nal Observatory Seismological Records in 1906 — cont. 


N o. 

a Date, 

. 

P.T. I 

Commence 

g.m.t. | 

JL/W. 

Commence 

G-.M.T. 

Maxima 

G-.M.T. 

End 

G.M.T. 

Max. Amp. 

1 

Duration. 

i 

t 

Remarks. 


1906. 


B. 

M. 

K. 

M. | 

M. 

M. 

K. 

M. 

3MM. 

- 

H . 

M « 


58 

Bept. 

17 

.. 

s 

59-9 


i 

. . | 

* 

- 

9 

54 



0 

54 

Widening of line. 
Transcaucasia. 

59 


28 

» * 

15 

55-4 

16 

07-6 

16 

08-7 

16 

25 

0*4 

0*2 

0 

30 


60 

Oot. 

2 

♦ • 

2 

05-0 

2 

41-8 

3 

11-2 

4 

59 

2-3 

1-1 

2 

54 


61 


2 

• « 

14 

63-4 

15 

23-3 

15 

34*1 

16 

25 

0*4 

0-2 

1 

32 


62 


6 

• * 

12 

49*0 

12 

51-5 

12 

52-6 

13 

29 J 

0*6 

0*3 

0 

40 


63 


10 


1 

47*6 

1 

51*7 

1 

52*6 

2 

03 

0*5 

0*3 

0 

15 


6.4 


10 


13 

04-1 

13 

23*8 

13 

25*3 

-* 


0*6 

0*4 













28*9 

14 

04 

0-5 

0*3 

1 

00 


65 


10, 

11. 

23 

277 

23 

38*2 

23 

41*0 

-• 


0-6 

0*4 













46*5 

0 

13 

0*5 

0*3 

0 

45 


66 


17 

.. 

9 

56*8 


? 

10 

30-5 

10 

48 

0-6 

0-4 

0 

51 


67 


24 


14 

53-1 

14 

57*4 

15 

01 *6 

16 

05 

21 

10-1 

1 

12 


68 

JMoy. 

12 

. . j 

17 

46*6 


• . 



17 

59 

- 


0 

13 

Widening of line, 

69 


19 


7 

25-4 

7 

32*6 

7 

44*0 

9 

33 

4-2 

2*6 

2 

08 


70 

Dec. 

19 

• * 

1 

40-2 


• * 

1 

44*3 

♦ * 


0 5 

0-3 












2 

231 

2 

46 

0*6 

0*3 

1 

06 

Kopal El.Q. 

71 


22 


18 

27*0 

18 

37 1 

18 

42*2 

20 

15 

5*0 

2-7 

1 

48 


72 


23 

• * 

17 

45*2 

18 

19-8 

18 

24*4 

18 

48 

1*4 

0*8 

1 

03 


73 


26 

• » 

6 

12*7 


** 



6 

58 



0 

46 

Widening ol line 


I 
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Appendix IV. 


KodaikInal Mean Hourly Bright Sunshine for the year 1906. 


Month . 







Hours. 







Remarks. 


6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

18-19 

January 

.. 

0*12 

0-67 

0*81 

0*85 

0*86 

0*81 

0-75 

0-76 

0*64 

0*45 

027 

0*02 

. • 

The total number of hours 
o£ bright emushine ^as. 

Februaiy 

• * 

*16 

*80 

*90 

*89 

*89 

*84 

*75 

•68 

*52 

-46 

•30 

*04 


1,894-7 which is 43-8 per 
cent, of the possible^ 

March 


*11 

*78 

*89 

*94 

*92 

•88 

*85 

•70 

*63 

*53 

*50 

-15 


amount. 

April . . 


*02 

*68 

*91 

*94 

•95 

•94 

*78 

*67 

59 

•60 

•35 

*11 



May . . 


*19 

*65 

*81 

*86 

•87 

*87 

-85 

*70 

*64 

*54 

•50 

•13 



June . . 

I 

•07 

•28 

*37 

•45 

•49 

•50 

-36 

*20 

*14 

-08 

*06 

•03 

. . 


July .. 


•08 

*33 

*44 

•48 

•40 

*37 

-28 

*20 

•21 

•12 

•08 

*05 

0*01 


August 


*08 

*36 

*44 

40 

•37 

*31 

-26 

*21 

1 * 17 

•17 

*11 

-04 



September 


*06 

*C0 

*67 

*07 

*03 

*53 

-43 

* 34 

•23 

*15 

*12 

*04 



October 


*08 

*42 

*54 

*55 

• 53 

*39 

-36 

•26 

*17 

•18 

•13 

t *03 

. . 


November 


*01 

*30 

*42 

*47 

•43 

*39 

-43 

-45 

*31 

*23 

•20 

| *01 



December 


*00 

*30 

*49 

*54 

-52 

*44 

-44 

-42 

•44 

*34 

*22 

| *03 

! 


Mean. 


0*08 

0*61 

0*64 

0*07 

0*66 

0-61 

0*64 

0* -i 7 

0*39 

0-31 

0*24 

0*06 

| o-oo 



Appendix V. 


[Number of days in each month on which tko Nilgiris were visible in 1905. 



Month. 



Very clear. 

"Visible. 

Just visible. 

Tops only 
visible. 

Total- 

January 



. 

2 

9 

10 

« « 

21 

February 



.. 

•• 

5 

14 


19 

March 




3 

5 

6 

3 

17 

April 




•• 

1 

4 


6 

May .. 




4 

6 

4 


14 

J une . . 




9 

3 

3 


15 

J uly . . 



• » 

7 

3 

3 

1 

14 

August 



S> i 

8 

7 

3 


18 

September 




6 

9 

5 

*• 

20 

Ootober 




6 

6 

4 

* • 

16 

November 




2 

4 

2 

2 

30 

! December 




8 

5 

•• 

1 

14 



Total 

•• 

55 

63 

58 

7 

183 

5 



] 8 


© 

> 


*3 


I 

-a 


ce 


■*w 

O 


U) 

■w 


t> 


H 

-i— ( 

1^3 

rt 

<D 





03 



g ^ 

A r«l 

O 511 




H ^NO^HCOOlOlONNO 

'A ci>*t>-i>Cicoeom'^ coeoco 


r< i — 1 tO i — ! i — I 


.2 

£ 


co 

CO 

OS 


p ^ 

8 

pH 

<D 

OCt 

o 


1 $ 

•S' 

CD 

P-i 

CD 

rP 


aS 


cP 

o 

5b 

o 

o 

PH 

o 

CD 


*"3 

1 

§ 

la 

a 

a 

fc 

CD 


ctt lOOCOO'--0^^'-'COtO 
w Oiior— ,h(M^QOCOh--io i>- 
g HHTHO«OOOH>fli« 


H 


HP 

1 


*2 'o 

o 

P "o 


02 02 j£ fx} 

►>,{>» t>> p>* 
jD ,J CC fC, ^5 

p *3 id pB) 53 
rr. co m o’ 


coco 


. CO 

OQ - CO p 




# &3 
^ rid 

M 


CO 

CO 


.s 5 
a = 


CdWH-^«D!OQOWeO« 5 COO 


H< C7- 


ioicocoiooooot^>^co 


"jH 

pq ■«+o6coc3c<i©^i>i'"-'(M |°o 

t-q ^\oiX 5 >d>oooococo^c: 

3 ^ 


iCNOOl-NOOt^H^C ' 


cm 

„. ,...' <roiaoooocoi>o'n I to 

CD 40 Cl. COCOCDCOCOCOCOCDCO 


X « 


CD t>3 

J> .TS 

*-£l T3 

•S’! 

*.§ 

P 0 

S 5 

uQ Pi 

a cd 
03 t» 


P 

H=> 


13 3 

g’S 

PQ -+j 
>-» 




COOOCOOHCSHl>COOfOCO'pH 
Hb-OO N ^ H* H» oo O CD l— - 


&i 

y 

w 


05 -OO Oi CO N D O Ol 'Q 

co vo vo n 40 « 5 ini>coi s *i'-t^ 


w 

p 


OHCOC 6 r^O^'QD« 3 CCCO 
ooaoco^MOefliN c. hh 
V(? CD iC O W D to JO o r- O to 


a 


1 

a 

§J 

rO 

1=5 

po 

8? 

Q 


to 

p 

cd 

M 


DCT. OCODD»OCOOkOOO t O 

H o cb oo o oo cb d dooaooo { 6 o 

OCDOOI'-CDCODDOOD 


«+* *o o *o 04 


CO CO I'— r— I CO CO rH 03 CO (M SO CM 

OJCMCMO4O4C0 0I I — 04 r-H T-H r-H 


g 

a 


* 

cS 

a 


03 — 1 HH CO lO K o D I" W © P 


I -H o o oo O CO ICS o 


1 * 

1 g; 


rt 

cd 

a 


JH 

o 

M 




40 

I 

Q 

"S 

fL 

g 


i?S> 
*£ 5 
p £ 


HMCQ’tOQ'^COHWfNH 


CD o 
2 04 
P CO 

a Q 
«*- 


w 

w 


COOOOOOH-' 
-rr tO iO -+t CO H ( 


t>-OOb*HCDC 4 Ki‘DDDOO 
OiQOaiHOIO'f'C) — OCI> 
OdiOCOOOCOCOCOCODCOffi 


rfl 

"fi 

© 

a 


cd 

1 


© 


fe fe 


_o _S ® 

— > D 4-3 <5 I - 'Tj pP 

I „ s 1 J § § 

g ^ I -M fe» g O ► | 

S oj,^ 3P P o a o <d 


CO 

CD 

as 


o 

H — * 

c3 

> 

8 

CO 

pO 

0 

a 

1 

& 

8 

Ph 

CD 

"§ 

QQ 

nz! 

fH 

o 

o 

CD 

Ph 

*13 

o 

‘Sc 

o 

i— H 

o 

Ph 

O 

CD 

"S 


P 

*rS 


-s 




ncj 

£ 

> 

K* 


B= 

c 

P 


<D 

fo 


a 


fe 

o 

p 


H 

p 

CJ 

cc 


fo 

3 


4-» 

*1 

w 


rQ 


P-4 

3 

d 

o 

a 

§ 

§ 

EH 

IX 


£ 

o 

£ 


nQ 

3 

rQ 


Es 

o 

P 


H 00(30 00 OH I l'. ot oo ot> 

Hj H (.'! H CS rHOlr-Hr—i 04 

P 


o 

r A 


O i{? D - O W) OO ON M » lO 

D OO <M H CO O (N *7< O p 5 

p O Ol O 04 O O 40 6 H « H 


(H CO CTS JO- 4-— CO CO ' 
< pH 04 T-H r 

P 


l-^-(DCSI> 
i 04 CM 04 04 


H H OO H 'sH 00 03 rH 03 JC-^ CO 
r-iNOOOr-tbwOP^H OJ 
CICNCOTfliMCCtHOICS rH 


<1 

p 


BO o <p CO *2" CN !>. OO CM 04 1>- 

P 04 ^ 04 O ^ 9 9 *© 3> TZ! 0^4 • — 1 kO 
M OOP- °0°O r 'l|| l ^ 0>C | tCl|><Q 


|W HH'OWHflMHNHiOOD 
H| r- H CO CO 04 CO 04 rH 

P 


00 tH CO D OO o Oi 

^^p^|^-r^r^O<M<»00300 

COOO 


* ICDOJ 

S3 

fi 


' CO 04 00 CO OO CO 03 O 

l r-t p.®"* 

OO 


OO H l>H o 03 OO CO 03 1 -H ’rH 
w i> «> cj 

>p HO IQ CD P CD CO to C 40 H H4 


>4 r-« H OO CO Jt> ^ O rH (M H*4 

H OO 04 rH O CV ‘ CM 

P co g 

§ xH VO COCO OtH'OOI^IO^In. 
g NClHHWWWWCO^^CC 

s 


>4 

-d 

p 


I 03 O r— rH 


TO 


oo 


p 

bD 

9 


to 

p 

ce 

M 


I 

§ 

P 


HH K>- OO H4 CO -H O CO O OO CM xH 

j^OOCbowSHHlb^ 

VO VO 3J 4 © to 'D CO O CO CD CD vO 


H HHOCOOHC 4 HNHCO« 

<| ^P-^CM eo C4 CO CN H 

p 


COO H OHVOCOHOfJcpcO 

Cn»Q ^t-TOcnJtH.00 

)lQ fXDCDCDCOCDCDCC CO CD TO VO 


^3 

P 


cdhhoinohdhoihd 

H Ol CO » — t H W rH rH 


t' 04 « 03 cp 04 HcpoOH 03 r- 
(S 6 OC -rH DO O 05 f b «b CD H D 
03 O 03 CS> O O 03 03 03 03 03 CO 


M 

W 


03 CO O OO OO J>- H VO 03 O VO —4 

rH 03 CO VO OO OO H © VC3 CO C4 40 

CO CO CO CS O l C 4 CO (M CM (M C 4 (N 


5 

P 


CD *rH 03 JO- 
HOIh 


b- CJ Ol CO ® o O 


5 

p 


Jt— CO OO O 03 CM rH CD 04 OO CO CD 
C<HOO D D O (MN CO ws 4>eo 

oo c« jc- co i> CO r- j>- J>» oo oo 


O^OrH'rHO — kOOOONO 
CM r-r-HHM CO CM — 


f) 

a 


CO 03 OO 00 It— 03 VjC, rH oo OO r— * Jc«— 
H 4 vo CO rH OO CO CD 03 03 CO O OO 
rH rH vH O DOSDOJ D OHO 


P 

!§ 


i.-s 


1*3 £§ 
e*^S g 


CD 

- P CD P 43 

P S? o ° 


s! 

43 P 


S <© uS Rj 2 -jd' 3 ® 00 ® 



Madeab OBSEEVATORY.-Abnorraals from monthly means for the year 1906. 


19 


'"3 

cn> 

CD 

Or 


CO 

vO 

VO 

CM 

P—4 

CO 


03 

tO 

G& 

-M 


CO 

ct 

g 

CD 

.—1 

cm 

vb 

cb 

4 

p-H 

I 

<b 

*P- 1 

O 

o 

tH 


a 

< 

1 

4- 

4* 

4 

i 

4 

4 

4 


4 

Ph 

i 

l 

l 

a3 

o 

CD 

HO 

CM 


to 

o 

cp 

oo 

VO 

i — » 

03 < 

VO 

. &J 

J3 




B 

CD 

O 

O 

CM 

OO 

cb 

CM 

4 

CM 

M 

o 

.3 

o 

oo 

r~i 

CM 

O 

CD 

Cl 

1 

4 

4- 

4 

1 

1 

4 

4 

4 

4 

Pv 

CM 

4 

4 

1 

3 

rQ 

erO 

O 

OO 

<© 


CO 

IN 

CM 

O 

-4 

l> 

co 

to 

w 

-S 

CM 

CO 

«d 

<o 

03 

g 

CD 

CD 

o 

Y— * 

-4* 

4 

O 

cb 

4 

cb 

o 

H 

.3 

o 

CM 

3 

as 

cb 

o 

tw 

*4*- 

4- 

4- 

4- 

1 

4 

4 • 

4 

1 

1 

Ph 

CS> 

1 

QQ 

i 

CD 

r — 

CD 

CD 

CM 

r-H 


CO 

XT'» 

tp 


VO 

OO 

CM 

OO 

CQ 

CQ 

"d 


trH 

CD 

rO 

o 

CD 

r-< 


•H 

OO 

o 

CD 

<b 

cb 

cb 

,3 

o 

CO 

1 — 1 

<r-H 

o 

O 

4- 

+ 

4 

4 

1 

4 

4 

4 ‘ 

1 

1 

Ph 

CO 

1 

i 

1 

CD 

CO 








oo 

CO 

£= 

CO 

CM 


co 


CD 

CO 

on 


•4 

CO 


OO 

to 

CD 

-3 

oo 

s 

CD 

CD 

CD 


CD 

OO 

b 

cb 

o 

r— ■ 

cb 

.3 

’o 

GO 

~p, 

w 

i r/3 

1 . 

4 

4- 

4 

1 

1 

4 

4 

1 

4 

pH 

CM 

1 

1 

1 

-b 

CO 

6> 

CO 

ad 

CD 

0 

CM 

o 

vo 

CM 

O 

r— H 

co 

via 

!>• 

4 

CO 

ad 

CD 

4< 

CD 

r— i 

<b 

io 

pH 

OQ 

ad 

CD 

§ 

<o 

">4 

VO 

CO 

0» 

4 

ad 

C£ 

4- 

4 

4 

1 

i 

cc 

4 

! 

4 

cd 

QQ 

1 

1 

4 


<o 

CO 

o 

CO 

oo 


03 

to 

co 

to 

OO 

WO 

co 

VO 

oo 

«d 

CD 



CO 

t>-» 

'd 

h-3 

CD 

1 

H 

4 

CM 

4 ■ 

»> 

4 

4 

i 

r— I 

4 

<b 

4 

4 

4 

<b 

4 

H 

4 

3 

ad 

m 

vo 

1 

03 

| 

CD i 

4 


CO 

ad 

vO 

4 


CD! 

O 

VO 

1— 

03 

CM 

oo 

03 

ca 

"S 


QQ 

cd 

CD 

t-H 

§ 

» 

CD 

a 

CD 

CM 

Jt> 

cb 

r— < 

o 

<b 

<b 

<b 

‘o 

Ph 

CM 

s 

cd 

03 
*— » 

43 

cd 

CO 

4 

4 

4 

! 

i 

4 

4 

4 

4 


1 

CG 

1 

“ 

CD 








CM 

03 

cd 



03 

. 

| CD 

1 — 

c* 


o 

<o 

CM 

CO 


CO , 

PS 



35 

CD 

CM 

cb 

’■4 


cb 

CM 

CM 

CM 

<b 

*8 

OO 

03 

CM 

»M 


i 

4- 

4 

4 

I 

4 

4 

4 

1 

4 

Ph 

1 

i 

i 


CD 








CM 


cd 



«o 

p; 

CD 

o 

cm 

CO 


o 

03 

03 

CO 

co 

oo 

•e 

pu 

03 

t— H 

03 

1 


c 

p< 

CD 

1 

4 

CM 

4 

tH 

4- 

4 

i 

4 

<b 

4 

<b 

1 

CM 

4 

4 

rM 

1 

* — *”•” — 

o- 








03 

CO 




r-H 


o 

cm 

03 


CO 

X>- 

vo 

CO 

OO 

"cH 

o 

03 

H 

(3* 

O 

H 

CD 

CD 

CD 

CO 

4 

<b 

O 

<b 

o 

cb 

H 


r-H 

ad 

W— M| 

4 

4 

4- 

4 

i 

I 

1 

1 

1 

4 

pH 

l 

1 

1 

£? 

era 








CO 

CM 

GC 


OO 

r-H 

cd 

CD 

O 

*4 

'4 

VO 

CO 

CO 

0° 

CO 

oo 

CQ 

-4 

bo 

P 

CD 

CQ 

cb 


cb 

H 

4 

»b 

<b 

cb 

.*3 

r-H 

4 

r-H 

JM 

43 

CD 

I 

4" 

4 

4 

T 

4 

4 

4 

4 


*o 

Ph 

4 

1 






V 




. ^4 




tA 

M 

oo 

CD 


03 


CM 


O 

03 

cO 

r-* l 


Pd 

DQ 

•4-3 

JC— 

iH 

H 

CM 

ad 

S3 

C3 

rH 

cm 

JC— 

OO 

o 

CM 

CM 

OO 

I 

.3 

tH 

rH 

CM 

PS 

ad 

»-a 

1 

4- 

4* 

4 

1 

1 


4 

4 


*o 

PH 

OO 

1 

4 

1 


; 


; 

i 

• 


- 

: 

- 

• 

* 


- 

- 


; 

: 

; 

; 

: 


: 

; 

• 

• 

; 


: 

; 


; 

; 

; 

- 

; 



; 

: 

: 

; 

# 

* 

* 

: 

CM 

o 









, 

* 

. 

# 

o 

CD ! 

M 

<D 

* 


* 

* 


* 

* 






d 

IS 

S3 


p! 


o 










a 

o 

4 

CO 

CO 

CD 

JM 

Ph 

o 

*Sh 

M 

.2 

-M 

ad 

f-t 

o 

& 

XT' 

bS 

■d 

-+=» 

CD 

a 

o> 

• 

>3 

1 

^3 

"Es 

cm 

o 

miles 

rW 

OQ 

P 

CQ 

n 

CQ 

-+» 

M) 1 


o 

rp 

Pm 

o. 

o 

a 

«p 

CCS 

03 

*M 

O 

CD 

a 

-4-3 

P* 

CD 

*4H 

O 

1 

cm 

O 

O 

50 

ad 

CD 

4 

*~4 

A 

O 

w 

43 

ad 

.9 

3 

nd 

ad 

r S 

.s 

'S 

1 

50 

d 

o 

CQ 

CD 

.3 

Pi 

4? 

CD 

d 

•Eo 

d 

*1 

CD 

.S3 

43 

pi 

* »-i 

o 

o 

r <D 

O 

r o 

*o 

CD 

50 

£ 

s 

CD 

M 

£ 

’SU 

p 

«M 1 

© 

i 

45 

CD 

CD 

P 

43 

CD 

« 

1 

a 

CD 

H 

Do. 

o 

2 

CD 

(H 

-s 

CD 

-+-=> 

eri 

CD 

U 

© 

SP 

1 

ad 

u* 

**=< 

1 

*0 

3 

Do. 

'cS 

pi 

‘4 

Do. 

'S 

a3 

& 

03 

r>V 

*od 

o 

Do. 


means aim normal, — Mow, 



20 


Appendix VIII. 


AiJSTBA.cn’ of the mean meteorological condition of Madras in the year 190G compared with the* 

average of past years. 


Mean values of 



1906. 


Difference from 


Reduced, atmospheric pressure . . . 

Temperature of air 

Do. of evaporation . . 
Percentage of humidity 
Greatest solar heat in vaeuo 
Maximum in shade 
Minimum in shade 
Do. on grass 

Rainfall sinoe January 1st on 92 days 
General direction of wind 
Daily velocity in miles . . 

Peroentsga of cloudy sky 

Do. of bright sunshine . . 


29-855 

82-2 

76-8 

77 

134-2 

91*0 

75-8 

73-7 

49*61 

S.E. hy S. 
161 
46 
47*2 


0*009 below. 
) -1 above. 
2 3 

5 » 

5*5 below. 
0*2 above. 

M » 

1*8 „ 

0 59 ,, 

1 point S. 

10 below. 

3 „ 

11 2 


Average. 


29-864 

81-1 

74-5 

72 

139-7 
90-8 
74 7 
71 9 
49-02 
S.E. 
171 
49 
58*4 


Duration and quantity of the wind from different points. 


1 

Prom Hours. 

i 

Milos. | 

Prom 1 

Honrs. 

M iles. 

Prom 

Iloursj 

Miles. 

Prom ' 

| II oars, 

Miles. 

North 

170 i 

1,285 

East 

174 

810 

South 

168 

1,194 

West 

i 

199 | 

1,615 

N. by K. . • 

m 

1,945 

E.byS. .. 

315 

1,640 

S. by W. . . 

311 

2,091 

W. by N... 

230 ; 

1,849 

M.N.E. .. 

214 

1,349 

E.S.E. .. 

338 

1,617 

j 

S.S.W. *. . 

228 

1,620 

W.N.W. . . ; 

157 

1,203 

N.E.by N... 

230 

i 1,632 

S.E. by E. 1 

712 

3,929 

S.W. by S. 

2U 

1,559 

N7W. by \V.' 

158 

1,100 

H.E. 

1 53 

1,345 

S.E. 

504 

3,023 

S.W. 

137 

845 

N.W. .. , 

I 

58 

1 418 

] 

ME. by E. 

219 

1,717 

S.E. by S. 

1,140 

9,406 

S.W. by W. 

266 

1,731 

N.W. by N. - 

83 

493 

E.N.E. 

155 

836 

S S.E. . . 

398 

2,963 

W.S.W. .. 

212 

1,533 

N.N.W. .. 

81 

i 493 

E. by N. . . 

184 

1 990 

S.byE. .. 

334 

2,431 

W.by S. .. 

336 

2,376 

N. by W. . . 

I 

; 231 

1,490 




. — 

— — 



------ 



— 



- 


There were 132 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. hy S. wind, blowing with a uniform daily velocity of 48 miles. 
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Appendix XII- 


Madras Observatory.— 'Wind, cloud and 'bright sunshine, 1006. 


- • 

— - 

1 










Wind resultant. 


Clouds (0—10). 


Bright sunshine. 

Month. 

Velocity. 

Direction. 

8 H. 

_____ 

10 H. 

1 GH. 

20 H. 

I 

Moan. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 


Minus. 







HOVES, 


January , - 

9 b 

E.N.E. 

4*6 

5*5 

5*1 

3*6 

4*8 

5*9 

8 *» 

February > • * • • • 

110 

S.E. 

3*6 

4*4 

3*0 

1*6 

3*2 

8*1 

10*0 

March 

113 

S.E. 

2*2 

3*3 

2*1 

1*5 

2*3 

8 0 

10*3 

April 

195 

S.S.lfl. 

3*4 

2*1 

3*4: 

0*7 

1*9 

8*0 

1 9-4 

M ay 

165 

S. by E. 

3*5 

3*2 

2-7 

2*0 

2*9 

G* 0 

9 2 

Juno . . - - 1 * * * 

08 

S.W. by B. 

6*1 

6*3 

7-4 

l 

6*0 

6*4 

3*5 

i \> 

J uly 

118 

S.W. by W. 

6-5 

5*8 

6*6 

6*0 1 

6*2 

4*2 

7*6 

August • • 

58 

S.W. by S, 

5 1 

5*3 

6*4 

4*1 

5-2 

5*2 

9*0 

i 

i 

September .. w * 

60 

! 

! w.s.w. 

1 

i 

6*5 

5*8 

6*1 

4*9 

•j * 9 

8*6 

9*7 

October 

23 

1 

E. 

4*7 

5*3 

4*8 

3*8 

4*7 

6*0 

10*3 

$ 

November 

1 

107 

N.E. by N. 

5*5 

7-0 

6*5 

1 4*6 

5 9 

4*4 

0*3 

i 

December 

129 

N.5\E. 

6*2 

6*6 

7*2 

! 5*2 

6*3 

4*0 

j 8*3 

Annual . . 

48 

J 

S.E. by S. 

4*8 

5-1 

'4*9 

3-7 

4*6 

6*1 

j 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I. — REPORT OF THE KOD AIK AH AL OBSERVATORY FOR 

THE YEAR 1907. 


1. Staff. — The staff of the Observatory on the 3 1st December 1907 was as 
follows : — 


Director 
Acting Director 
Assistant Director 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 

Acting Writer 
Photographic Assistant 


C. Michie Smith, B.Sc. (on furlough). 

J . Evershed. 

Vacant. 

K. V. Sivarama Aiyar, m.a. 

S. Sitarama Aiyar, b.a. 

Gf. Nag-araja Aiyar. 

S. Balasundaram Aiyar. 

L. N. Krishnaswami Aiyar (on leave). 
K. A. Visvanatha Aiyar. 

R. Krishna Aiyar. 


Mr. Evershed joined his appointment on January 21, after a visit to the principal 
American observatories. 

The director was absent on combined privilege leave and furlough for nine months 
from April 1. The assistant director acted as director during the period. The first 
assistant was on leave from March 7 to November 4. The second and third 
assistants acted as first and second assistants respectively, while the post of the third 
assistant was filled by N. Muthuswami Aiyar, b.a. The writer was on leave from 
October 3, liis place being filled by K. A. Visvanatlia Aiyar, the Feriyakulam 
observer. 

The subordinate staff of the observatory consists of a book-binder, a book-binder’s 
hoy, a mechanic, four peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work. — The director was in charge of the spectrograph 
until he went on leave. The assistant director is in charge of the speetroheliograph. 
The first, second, and third assistants are in charge of the work with the Cooke 
equatorial (spectroscopic), the Lerebonr and Seeretan equatorial ( visual), the photohe- 
liograph, the transit instrument, and the seismometer. They have also to do the 
astronomical computing and the preparation of the observations for the press. The 
fourth assistant has charge of the clock comparisons and, with the help of the writer, 
is responsible for the whole of the meteorological work. The writer is responsible 
for the accounts, correspondence, and all office records. The photographic assistant 
has charge of most of the photographic developing, printing, etc. 

3. Buildings and grounds ■“ («) Speetroheliograph building. — The new moving 
roof for covering the siderostat was fit for use by the end of January, but the gearing 
for moving the roof had not been received at the end of the year. A pier for a new 
spectrograph was constructed in November. 

(b) Photoheliograph building. — The new dome was completed on March 26 and 
the photoheliograph was moved into it next day. The dome works well and gives 
satisfaction. 

(c) House for the Assistant Director. — This building was not ready for occupa- 
tion till December. 

(d) Other buildings. — All the buildings are in good condition. 

(e) The aeromotor was dismantled for repairs in March and had not been 
re-erected by the end of the year. All the water required had to be carried by the 
lascqrs. 
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4. Instruments. — The following are the principal instruments belonging to 
the Observatory or in use at the present time : — 

Six-inch Cooke equatorial. 

Six-inch _Liere b our and Secrefcan equatorial remounted by Grubb with a five-inch Grubb 
portrait lens of 36 inches focus attached. 

Spectrograph X. — consisting of slit, collimator lens of 4 or 7 feet focus, 2-inch parabolic 
grating, and camera tube without, lens. Used in connection with an 11-ineh polar 
siderostat and 6-inch Grubb lens of 40 feet focus. ^ 

A rhomb with ends cut at 45°, mounted on a graduated circle, can be placed in frout 
of the slit so as to enable any part of the limb to be brought ou to the slit. 

Spectrograph II — consisting of slit, collimator lens of 3 feet focus, 3-inch plane 
grating and camera lens of 7 feet focus. Used in connection with the 12-inch 
photo-visual lens of the spectroheliograph. 

Spectroheliograph — with 1 8-inch siderostat and L 2-inch Cooke photo-visual lens of 
20 feed focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. ^ 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India 

Six-prism table spectroscope — Hilger. 

Photoheliograph Uallmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Two phototheodolites by Steinheil, for cloud photography. 

Sextant. 

Evershed speetroscopo with three prisms for prominence and sunspot work, bv Hilp-w 

Mean time clock, Knllherg 6326. F y & * 

Do. Shelton. 

Do. Chronometer 6299. „ 

Sidereal chronometer, JEullberg 6134. 

Tape chronograph, Euess. 

Micrometer for measuring spectrum, photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart actinometers. 

Buchanan’s solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs Gooke & Sons. 

The tfjpec troheliogrcc'ph ^ — The new moving roof was ready about the end of 
January and the spectroheliograph was in constant use from January 31st. In April 
the new collitnator slit i eferred to in the last report was fitted and the camera slit 
was modified in several ways to secure greater stability and to afford protection from 
dust ; a device was also added to facilitate setting the slit on any desired position in 
the spectrum and. for automatically recording its exact position after each exposure 
The working of the instrument, after these modifications, has been entirely satisfactory. 

The auxiliary spectroheliograph is intended for photographing the hydrogen 
fioceuli with high dispersion. It is of the Littrow type with one lens serving "for 
both collimator and camera, and a plane grating. A large direct vision prism and 
plane mirror can be substituted for the grating the light being twice transmitted 
through the prism. I he collimator slit is placed vertically above and in line with 
the camera slit, and the whole apparatus is attached to the side of the main spectro- 
h allograph and moves with it. Up to the present time only experimental plates have 
been taken with this instrument, mostly for purposes of adjustment. 


OBSERTATIOiNS. 

(a) Solar Physios. 

q . 5, -. The ^ five , moat hs of the year were favourable for solar observations. 
September and. December were also favourable, hut the remaining five months were 
distinctly unfavourable. There were only thirteen days in the year on which no 

that ? >1 ore 0 made ^ T° 8slble - The following table shows for each day the observations 
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IFoit ,— Where a letter is in italics it means that on that day observations were not complete, 
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SoXiAR Observations — Abstract. 


1907. 
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* Siderosfcat liad been dismantled for erection of new sliding* roof- 


6. Photographs Of the sun with the Dallmeyer photoheliograph, were taken 
on 339 days against 317 in 1906. During February, March, April, and May no 
days were missed. Seven were missed in Forember and five in June. During the 
year it was possible to send to Greenwich all the solar negatives required to fill in 
the gaps in the Greenwich and Dehra Dun set of daily photographs, and all but 
one of those that were required to replace photographs that were reported to be 
ill-defined. A copy of each sun photograph is printed in P.O.P. and is kept for ready 
reference. 

7. Observations of sunspots. — The sun is examined for spots and faculse 
every morning when the weather permits. The sun’s image is projected on au 
8-inch disc and the positions of the spots and faculse are marked on it. There were 
only 13 days in the year on which this class of observation could not be made. 

8. Sunspot spectra. — The record of the most prominent widened lines in 
spot spectra was carried out as heretofore until March 1 when it was discontinued, 
and, in accordance with the recommendation of the International Union of Solar 
He sear eh, particular- attention was given to the region of spectrum between A 5210 
and IT, the affected lines being compared directly with Hale’s photographic map of 
the spot spectrum. As the whole region is too extensive to be examined completely 
on any one day it is observed in successive portions on different days. 

Simultaneously with the visual observations a photographic investigation of the 
spectrum of some of the larger spots has been successfully carried out, using spectro- 
graphs I. aud II. The plates obtained show a vast amount of detail and cover the 
regions D to 1 and Hy to Hs. Some of the results of an examination and 
measurement of these plates have been published during the year and a more detailed 
discussion of one of the plates is still in progress. 

9. Prominences. — Prominences were recorded visually on 30b days against 
269 in 1906. On 1 8 of these days the observations were either not complete or not 
considered satisfactory on account of poor seeing. The record of the prominences is 
made round the disc on which the spots and faeuloe have been projected. The record 
is compared with the photographs taken with the spectroheliograph and all promi- 
nences shown in the photograph but not in the drawing are added in blue pencil. 
"Where there is much difference between the photograph and the drawing, the differ- 
ences are noted. In the case of eruptive or metallic prominences the spectra are 
examined and the most conspicuous bright lines are recorded. All conspicuous 
displacements of the C line are also noted »nd their amounts estimated. 

10. Spectr oheliogr&ms . — Photographs with the spectroheliograph were taken 
on 300 days out of 884 possible days during the eleven months the instrument was in 
use. On 45 of . these days the results were not satisfactory owing to unfavourable 
•weather. Many excellent photographs have however been obtained when the condi- 
tions were apparently very unfavourable owing to strong sky glare due to cirrus 
clouds. As a rule, only a very short time is available in the early morning when the 
definition is good enough to secure fine detail in the photographs, and in cloudless 
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weather the hour between 8 and 9 a.m. is the best. Usually four negatives of the 
disc and two o£ the limb are taken every day. Measures are made of the position 
angles and heights of the prominences on the best limb photograph of each day and 
an enlarged positive of the best disc photograph is made on bromide paper. All 
such positives obtained during a month are correctly oriented and pasted on a large 
card board sheet, this being found very convenient for a general study of the 
markings. 

Prominence speetroheliograms for 53 days were received from the Solar 
Observatory, South Kensington, and flocculi plates for 291 days were sent in 
exchange. 

General Spectroscopic work . — In addition to spot spectrum work, spectrograph II. 
has been empLoyd in photographing the chromosphere line Hg under various 
conditions, with a view to an accurate determination of its wave-length in the solar 
spectrum. The general result of a measurement of the plates so far obtained goes 
to show that Howland’s value for this line (4102-000) is about 0-10 A too large anil 
that the line does not deviate appreciably from its theoretical position according to 
the formula of Balmier. 

An investigation is also in progress with this instrument for determining the 
rotation period of the higher gases in the chromosphere. 

Photographs of the spectrum of comet 1907 d were obtained with a prismatic 
camera attached to the 6-inch Cooke Equatorial. The results have been communicated 
to the Royal Astronomical Society. 


Summary of JResults . 

11- Sunspots.- — The following table shows the monthly number of new groups 
observed, the mean daily number of spots visible, and the distribution between the 
northern and southern hemispheres : — 
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The total number of new groups seen during the year was 801 against 297 last 
year. On no day was the sun’s surface observed to be free from spots. There were 
seventeen days on which only one group was visible. Ten groups or more were 
visible on five days. 


The distribution of the groups between the two hemispheres was more nearly 
equal this year than during the preceding years. Por seven months there were more 
spots in the southern than in the northern hemisphere. 


The mean daily number of groups varied from 2-7 in June to 7*1 in Pebruary 
and the average for the year was 4-6. The mean latitude of the spots was 10°-9 iu 
the northern hemisphere and 12°-4 in the southern. There were four groups within 
1° and four other groups within 2° of the equator. The most important groups seen 
during the year were the following : — 

f 1010 This group came round the limb on December 12 last year 
1 1034 as a large regular spot with a few small companions and 
finally disappeared on the visible disc not far from the 
western limb on April 14. This spot is interesting as having 
persisted for five solar rotations, lasting for over four months, 
and undergoing immense changes during its course. Iu 


No.< 1061 
| 1094 
^1116 


2 



6 


No. 


r 1051 
\1081 



1057 

1090 


XT f 1058 
No ’ l 1086 

No. 1075 

No. 1115 
No. 1145 

No. 1146 

No. 1148 

No. 1175 

No. 1185 

No. 1187 

1189 


January it was scattered over 10° of latitude and 19° of 
longitude and it remained a huge scattered group during 
February also. In March most of the smaller companions 
had disappeared and the main spot also was decreased in size. 
In April it was a small round and regular spot when it came 
roxrnd the east limb, but was reduced to a single dot for two 
days before its final disappearance. The spectrum of the 
spot showed great disturbance during most of its course. 

came round the limb on January 27 and consisted of a leading 
large spot with a double umbra and a large train of 
followers. On the 30th its spectrum showed great distur- 
bance in the hydrogen line, and D ;} was intensely dark. It 
was seen during two rotations. 

came round the limb on February 4. It was at first irregular 
in outline and had many small companions, hut by the time 
it had reached the central meridian most of the companions 
had disappeared and the main spot had increased in size and 
had become more regular in shape. The umbra was a double 
one. It returned again on March 8 as a round and. regular 
spot and traversed the disc unchanged until it disappeared at 
the west limb on the 15th. 

formed on the visible disc on February 5. It rapidly developed 
and on the 9th it consisted of two pairs of regular spots close 
x together. It returned again on February 28. 

was first seen on February 20 and was formed on the visible 
disc. It rapidly developed and after it had crossed the 
central meridian, on the 23rd, it consisted of three moderate- 
sized spots in a train. 

which appeared at the east limb on March 31 was the only 
large spot seen during April. 

formed on the visible disc on May 3, about a day’s journey 
from the central meridian. It rapidly developed till the 6th 
when it attained its maximum size. This was a very 
disturbed spot. 

came round the east limb on May <*. It was a large group 
visible to the naked eye, and at first consisted of a main spot 
with double umbra and smaller companions. The umbrce 
afterwards became united. The main spot became smaller as 
it approached the west limb and the umbra again divided 
into two. 

was first seen on May 7 as two small dots half way between 
the east limb and the central meridian. It grew day after 
day till the 11th after which it began to decrease in size. 

was first observed here on June 14 not far from the east limb. 
It consisted, in the beginning, of 3 distinct moderate-sized 
spots of regular outline very ^near each other. This was one 
of the largest spots seen during the year and was visible to 
the naked eye. 

was on the sun from July 1J to 23. This was a spot of round 
and regular outline quite free from smaller companions. The 
spectrum indicated some disturbance on the 14th when the C 
line was strongly reversed close to it. 

came round the east limb on July 12 and was in about the same 
region as that occupied by the larger spot (No. 1J 75J of June. 
In the beginning it consisted of a double spot but the rear 
oomparion soon broke up into smaller dots. 

was a small spot when it was first seen near the east limb on 
July 20. It soon developed and attained its maximum size 
on the 26th, when it was on the central meridian, after which, 
it became smaller. 


No. 
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No. 1210 


No. 1215 


No. 1228 


Nos. 


No. 


/ 1242 
\1273 


came round the east limb on August 14 and consisted, in the 
beginning, of a long stream extending over nearly 14° of 
longitude It contained two main spots, one leading and the 
other at the rear. 

was first seen near the east limb on August 27 and consisted of 
a train of three spots with a number of small companions. It 
traversed the disc without undergoing much change and 
disappeared at the west limb on September 9. 
was visible from September 6 to 18. It developed from small 
dots into a long scattered group. 

1237 and 1241 were visible from September 12 to 24 and 17 to 28 
respectively. They were single spots of round and regular 
outline. They traversed the solar disc without undergoing 
any great change. 

came round the east limb as a small dot on September 17. 
The number and size of the spots increased from day to day. 
On the 26th it was a train extending over 20° of longitude. 
It appeared again on October 14 and traversed the solar disc 
as a long train with a chief spot leading. On several 
occasions the hydrogen lines were seen reversed close to the 
spot. 

came round the east limb on October 9 and was growing for 
the next five days, after which it began to decrease in size 
until it disappeared round the west limb bn the 21st. 
came round the east limb on November 9 and was last seen on 
the 22nd. It underwent little change from day to day and 
remained a long train containing several large spots and 
extensive penumbral patches. On November 20, when it was 
near the west limb, the spectrum showed considerable dis- 
turbance. The group was also associated with intensely 
bright metallic prominences at the west limb, 
nd 1293 were also fairly large spots which appeared in November 
but they did not show any activity, nor did they undergo 
any marked changes from day to day except that No. 1293 
dwindled as it neared the west limb. 

1306 and 1307 were fairly large spots that were seen in Dec- 
ember, but there was nothing striking about them, 
was first observed on December 14 as a train of small spots and 
in the course of a few days formed a fine double spot-group, 
c am e round the limb on December 15. This was associated 
with prominences at both limbs and showed C reversed on 
the umbra on the 22nd, 23rd, and 27th. 
came round the east limb on December 31. 

12. Prominences. — The general activity of the two hemispheres for all classes 
of prominences, as compared with the previous year, may be inferred from the 
following table : — 

Mean daily profile areas of ^Prominences. 


No. 

1267 

No. 

1292 


Nos. 

1288 j 

Nos. 

1304, 

No. 

1311 

No. 

1312 

No. 

1321 


1906. 

North 2*51 square minutes. 
South 2*17 ,, ,, 


1907. 

1*92 square minutes,, 
2-27 „ 


Total 4-68 


419 


It is seen from the above that the general reduction of activity in 1907 is 
confined to the northern hemisphere, the southern showing a slight increase. In the 
latitude distribution a remarkable difference is shown between the two hemispheres, 
which are usually more or less symmetrical as regards the latitudes of the zones of 
maxima and minima. Erom the beginning of the year the northern polar prominences, 
which were strongly represented during 1906, practically ceased to exist, whilst the 



8 


south polar region still continued active, the whole region between — 45° and the south 
pole producing a very considerable number of large prominences. The region from 
latitude — 10° to — 45° has been the most prolific, however, in this hemisphere : but 
no ciearly marked zones of maxima are shown. In the north, on the other hand, two 
weii-aeimed maxima occur in the zones -|- 25° to -f~ 30° and -J— 50° to ~f~ 55° ' 

P rom * lleil '^ es J^® re frequent occurrence, 111 having been recorded. 
were co ? fln f d the I ‘' ,rthern spot and had a mean latitude oi 

-f-15 */, 50 were confined to the southern spot zone, with a mean latitude of — 15°-6 
the remaining 7 were distributed in longitude in a narrow zone entirely outside the 
spot legions, the mean latitude being - 72°. The only metallic elements observed in 
these high latitude prominences were Na, Mg, and Fe, whilst some of the prominences 
m spot-latitudes gave, m addition, the lines of Ba and Ca, together with a considerable 
number of unidentified lines, probably including Ni, Mn, Or, and Ti. 

As a. full list of prominences observed is being published in the Bulletins of the 
Observatory it is only necessary to give here a few notes of the more important 
prominences of the year. 1 ■ 

January.— Large prominences were abundant. No less than 71 reached a 
height of about 1 minute and upwards, and of these 9 were over 2 minutes hiirh Th<=» 

secouds 86611 WaS ° U the 24tL at position an S le 72° and this reached a height of 210 

February.— Large prominences were as abundant as in January. Seventy-five 
prominences of over 1 minute m height were recorded and of these 10 were moretaln 

r 2 e“a B £&t °“ °“ ^ 

Large prominences were abundant, as in previous months. There 
were 50 which were equal to or exceeding a minute in height and 30 covering 10° or 
more of the solar limb. Six were two minutes or more in height. The tallest of tbe, 
I )erlia P s tiie highest recorded here was photographed in Calio-ht on the 34th 
at 9- 25“ between position angle 8° and 15°. It was «* minutes hfcfc £S w^probaMy 
eruptive as it was absent from two other photographs taken half an toured nl 
hour later. On the 20th a huge cloud, about 15-r M gh and “rh^ring 25° of Zl 
limb between position angles 95° and 110°, was photographed. 8 

April.— There were 59 prominences of 1 minute or more in height On the Oth 
and 22nd prominences were observed extending over about 30° of the solar limb 
On the former date, at position angle 30% a fine prominence of a very eomnlic^ted 
structure and covering nearly 20° of limb was seen, and a series of phSovraohs 
showed that in an interval of 39 minutes it increased in height from 105" to l S' P 

May.— There were as many as 87 of about or more than a minute in height 
Four of these were 2 minutes high and two exceeded 4i minnte« ov^ 

290" high and was observed an^d photographed on the* sTHt poshion tngle ™ 
On May 8 a very large number of prominences covered the solar limb and almott a 
continuous series of prommences, large and small, extended from position an^e 25- 

June.—' Owing to poor observing weather during the greater part of the month 
only 22 large prominences were recorded. The tallest was 14(V' 

photographed on the 24th at position angle 152°. 4 ^ aild was 

My. There were 28 large prominences observed on the 19 days when obser- 

aas nr “ t - - ■*“ »- ■* 

rru u- ^ ug ^ st ' 3 ? er ® were 28 lar S e prominences observed during- the month 
p^tionangir343°° ° “ altit " de ’ “ d Photographed oftte 2 “nd ai 

September.— There were 47 large prominences observed, of which seven 
lid r^Xnrhe^at StgL°° t- and a half zninut^hT^ 

tiro minutes high. The tallest ^c? riEa 
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November. — Twenty-five prominences were observed in the month a minute or 
more in height. The highest was a detached cloud 180" high photographed on the 
2nd. Metallic prominences were observed on the 2 1st and 22nd associated with spot 
1292 referred to above. 

December. — Fifty-eight prominences of one minute or more in height were 
observed in the month. A region about latitude — 15° W est and. covering more 
than 50° of longitude contained a series of prominences two minutes or more in 
height. The highest one, a cloud 170" high, was seen on the 26th. On the 5th 
there was a closely connected group of prominences occupying more than 80° near the 
east limb. There were seven metallic prominences observed during the month. 

(5) Other Observation's. 

13. Time. — Time is determined with the transit instrument when necessary. 
The standard clock and the chronometers are compared and rated daily. 

The standard clock is also compared daily with the Madra s standard clock hy 
means of the signals sent at 4 p.m. over all telegraph lines in India. 

The usual time signal to the station was not given throughout the year owing to 
the failure of the Public Works Department to repair the flagstaff. A new flagstaff 
is now in course of erection and the time signal, which is much appreciated, will be 
restarted as soon as the new staff is ready. 

14. Meteorology- — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , 10 h , and 16 h local mean time. Tem- 
peratures and pressure are recorded by a Diehard thermograph and barograph and 
the mean daily pressure and temperature are obtained from the traces corrected by 
reference to the eye observations. The wind direction and velocity are got from a 
Beekley anemograph placed on a tower sufficiently far from the observatory to be 
undisturbed by the buildings. 

Temperature. — The mean temperature for the whole year was 0°*4 below the 
assumed average. The only months in which there was any considerable difference 
from normal were April and August, in the former of which the temperature was l°-7 
and the latter 1°*9 below normal. The highest shade temperature recorded was 7 4° -7 
on June 3, and the lowest 40°*8 on January 15 and December 25. The highest 
temperature in the sun was 147° 6 on June 21, and the lowest grass minimum 19°- 9 on 
January 20. 

Humidity. — The relative humidity was largely below normal in May and largely 
above normal in March and April. Tor the whole year it was 1 per cent, above 
normal. 

Winds. — The wind velocity was above average in May, August, November, and 
December and below it in all other months. In August the excess was 102 miles per 
day and in July the defect was 68 miles per day. The highest daily records were 
809 miles on November 5 and 785 miles on August 7. 

Rain. — The rainfall for the year was nearly 20 per cent, below normal. It 
was normal in March and May, in considerable excess in November, and in defect in 
all other months, the greatest defect being 4*9 inches in October. The greatest fall in 
one day was 8*63 inches on November 19. 5 

Cloud and sunshine. — The sunshine recorded for the year was a little above 
the normal. It was considerably in excess in January, February, and May and 
considerably in defect in August. "" ” ' " 

The transparency of the lower atmosphere as judged by the visibility of the 
Nilgiris was much below the average. It was the lowest recorded since 1901. 

15- Seismology. — The Milne horizontal pendulum was in use throughout the 
year and the results are given in Appendix I., but during part of the time the 
records were not quite satisfactory. This was probably owing to the fact that the 
pointof the pivot had got blunted. This has now been rectified. The number of distant 
earthquakes recorded was only 24, which is far the smallest number for any year 
since the instrument was set up. Copies of the records and of the chief seismograms 
are supplied to the British Association Committee and to others when asked for. 


8 
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16- Library. — A card catalogue of the library, which was begun some time ago 
but was not carried far owing to pressure of work, has -been almost completed by 
Mrs. Evershed. One hundred and fifty-one volumes were bound during the year. 

17. Publications. -Bulletins Nos. VIII. to XI. were published and distributed 
during the year, and IMo. XII. was in type at the close of the year. 

Bulletins Nos. VIII. and XI. give the observations of sunspot spectra made 
between January 1906 and February 1907. Nos. IX. and X. contain lists of 
prominences observed from January to December 1906. No. XII. will bring the 
latter record up to the end of June 1907. 

In addition to these the following papers were published by members of the 
staff : — 

t{ Distribution of prominences in latitude in the year 1906 from observations 
made at Nodaikanal on 156 days in the first half of the year and 105 days in the 
second half by J. Evershed.” K.A.S. M.N. LXVII., 7. 

“ The ultra-violet region in sunspot spectra”, and 

“The spectrum of Comet 1907d (Daniel) ” by J. Evershed, B.A.S. M.N. 

XiXVIII., 1. 

“ The Weakened and Obliterated lines in the sunspot spectrum,” by 
G. Nagaraja. A.P.J. XXVI., 3. 

18. General. -“The Director- General of Observatories visited Kodaik&nal and 
Madras at the end of January and the beginning of February. The Officiating 
Director inspected the Madras Observatory in November. The whole staff worked 
well throughout the year. 

The Director, when on leave, took part in the Paris Meeting of the International 
Congress for Solar Research, and then and on other occasions had an opportunity of 
discussing many points connected with the work of the Observatory with the chief 
authorities on the subject. 

KobaikAmax, C. Michie Smith, 

13 th February 1908. Director , JFodaikdnal and Madras Observatories . 
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II. — REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1907. 


Staff. ——Mr. R. LI. Jones went on 16 months’ leave from the 6th May and I 
took over charge from him on that date. There was no change in the permanent 
ministerial staff of the Observatory- 

Mr. S. Solomon Pillai took privilege leave for one month from the 19th April 
and again for one m onth from the 7th December on account of ill-health. His 
leave has since been extended by another month. On the first occasion, Mr. C. N. 
Ramaswamy Aiyangar, m.a., acted as First Assistant and on the present occasion 
Mr. A. A. Narayana Aiyar, b.a., is acting as First Assistant. 

Mr. M. Gh Subrahmanyam is under orders o£ transfer to Bombay and his place 
will he filled by Mr. A. A. Narayana Aiyar. 

2. Time service.- — The astronomical observations made during the year were, 
as usual, solely directed to time determinations. Transits of the sun were also taken 
occasionally to cheek the rate of the clock when unfavourable weather prevented the 
regular star observations from being taken. 

The time gun at the Fort was fired correctly at noon and at 8 p.m. on 709 
occasions out of 730, giving a percentage of success of 97*1. 

The time ball at the Port office was dropped at 1 p.m. correctly on all occasions 
except four. On three of these it was dropped correctly at 2 p.m. 

The 8-hour and 16-hour rolls were sent as in the previous years except that the 
60th seconds are now being omitted in the 6 -hour rolls also from 1st October, at the 
request of the Master Attendant, Colombo. Both the 8-hour and 16-hour rolls were 
found to be not quite satisfactory, the intervals between successive seconds being 
sometimes unequal. An entirely automatic arrangement for sending the roll has been 
suggested and is now under consideration. It would, in eliminating the personal 
equation, be a distinct improvement.* 

3. Meteorological observations. “Meteorological observations were made as 
usual at 8, 10, 16 and 20 hours, local mean time. The observations of the 10 and 
1 6 hours were reduced and sent to the India Meteorological Office, Alipore, on 
Form F. The original method of observing the movement of clouds was discontinued 
from the 1st March, from which date the present method, personally explained by 
Mr. J. H. Field, Imperial Meteorologist, has been used. 

Besides the ordinary weather messages, special storm observations were sent on 
one occasion to Simla and on 138 occasions to Calcutta. 

The tabulation of the traces of the Barograph, Thermograph and Anemograph at 
Madras and of the Anemograph at Dodabetta are up to date. 

4. Buildings. — Ordinary repairs to the buildings were made during the year. 
The dome of the 8-inch equatorial, which is worn out, has not yet been replaced by 
a new one, but money for a new dome has been provided in the budget for next year. 

5. Instrument S .—The following is the list of instruments at the Madras 
■ Observatory on the 31st December 1907 : — 

(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Si mm s . 

Sidereal Clock — Has wall. 

„ Dent No. 1408. 

„ S. Riefler No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 

Meridian. Circle — Troughton & Si mm s. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Kullberg 5394. 

„ „ 6544. 

,, Parkinson & Frodsham 2352. 

Portable Transit Instrument — Dolland. 

» The mgnal at 16 h is sent by the clock and is not affected by the personal equation of the sender. 

e.M.s. 



12 


Portable Telescope with, stand. 

Tape Chronograph — Li. J'ness. 

Belay for use with the Chronograph — Siemens. 

(6) Meteorological. 

JBiebard’s Barograph — No. 10 L. Casella. 

Eiehard’s Thermograph — No. 3618 L. Casella. 

BecHey’s Anemograph — Adie. 

Sunshine Becorder — No. 149 L. Casella. 

Anemoscope — P. Orr & Sons. - 

Nephoscope — Mons. Jules Daboscq & Ph. Pellin. 

Barometer, Fortin’s — 1771 L. Casella. 

Barometer, Fortin’s — 725 L. Casella. (spare). 

Barometer, Fortin’s — 1420 lb. Casella (spare). 

Dry bulb thermometer — No. 94221 L. Casella. 

Dry bulb thermometer — No. 38037 Negretti & Zamira (spare). 

"Wet "bulb thermometer — No. 94219 L. Casella. 

Wet bulb thermometer — No. 38037 Negretti and Zambra (spare). 

Dry maximum thermometer — No. 8581 Negretti and Zambra. 

Dry minimum thermometer — No. 69047 lb. Casella. 

Wet minimum thermometer — No. 91753 Negretti & Zambra. 

Sun maximum thermometer — No. 10479 Negretti & Zambra. 

G-rass minimum thermometer — No. 3377 Negretti & Zambra. 

Baingauge (8" diametor) — No. 1042 Negretti & Zambra. 

Measure glass for above. 

Baingauge (5" diameter). 

Measure glass for above. 

The Chronograph which was sent out with two connections i mperfeetly insulated 
was put in order and brought into use for transit work from, the 29th August. The 
Kiefler Clock has been keeping a steady rate, the variation between the maximum 
and minimum daily rate throughout the year being only 0-81 seconds. Towards the 
end of the year the catgut cord of the Riefler Clock was replaced by a silk one, the 
movement was cleaned and oiled, and the aneroid was adjusted. - Almost immedi- 
ately afterwards the second-beats were found to be of unequal length, which 
necessitated the opening of the clock again for adjustment. 

The Acting Director, Kodaikdnal and Madras Observatories, visited the Madras 
Observatory in November and cleaned the obj ect-glass of the Equatorial and the wires 
of the Meridian Circle. 

6. Weather Summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1907 : — 

Pressure . — The atmospheric pressure was above normal in M arch , April, May, 
September and October, and below normal in the other months of the year. Tim 
greatest excess was 0- 020 inches in April and the greatest defect was 0*03 L inches in 
November. The highest pressure recorded was 30 098 inches on December 29 the 
lowest pressure was 29-518 inches on July 25. 5 

Temperature . — The mean temperature of the air was normal in January and 
December, and above normal in all the other months except April, when it was below 
normal. The maximum in the shade was above normal in March, May, June, July, 
August and September and below normal in the other six months, the greatest excess 
being 4°*S F. in May and the greatest defect being l°-5 F. in November. The minimum 
in the shade was normal in May, below normal in January, April, and December 
and above in the remaining months of the year ; that on grass was normal in April 
and above normal in the other 11 months. The maximum in the sun was below 
normal throughout the year, the greatest defect being 12°*4F. in November. The 
highest temperature in the snn was 151° 2*F. on August 2 7, and that in the shade was 
109°*0 F. on May 24. On January 31, the lowest temperature in the shade (59°-6F.) 
and on grass (55°*2F) occurred. v 

Humidity. — The humidity was below normal in May, June, and August and 
above in all the other months. The lowest percentage was 29 on October 15. ’ 

Wind.— -The wind direction was normal in J anuary, May, and July. It was more 
northerly in October and December, more easterly in March, April, and November 
more southerly in February and September, and more westerly in June and August* 
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The wind velocity was above normal in March, August, and November, and below- 
normal in the remaining months, the greatest deficiency in the mean daily velocity 
being 46 miles per diem in May. 

Cloud .-— The percentage of cloud was in slight excess in April and November 
and in defect in all the other months. 

Sunshine . — The percentage .of bright sunshine was above normal in. July and 
September and below normal in the remaining months. The greatest defect" was 16*5 
in November. There were 2,234-6 hours of bright sunshine during the year. 

Rainfall . — The rainfall was above the average in June, October, November, and 
December, and below in the other eight months. The greatest defect was 4*40 inches 
in September, the fall in the month being only 7 per cent, of the average amount. 
The rainfall from the 15th October to the end of the year was 24-99 inches against 
an average of 26*00 inches. The total rainfall for the year was 44-68 inches — 4-34 
inches below the normal. The greatest fall on a single day was 5 06 inches on 
October 2. 

Storm . — A cyclone of moderate intensity, which formed in the Andaman Sea, 
crossed the Madras Coast between Madras and Nellore on the afternoon of the 26th 
November. The rainfall received on that day was 3*18 inches. 

Madras Observatory, R. Dittxehailes, 

18 th January 1908. Officiating Deputy Director. 
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Appendix I 


Kodaikastal Observatory Seismological Records in 1907. 


No. 

Date. 

P.T. 

Commeneo 

GkM.T. 

B.W. 

Commence 

G.M.T, 

Maxima 

Gr.M.T. 

End 

GJ-.M.T. 

Max. 

Amp. 

Duration. 

Remarks 



1907. 

HI. M. 

II. 

M. 

H. 

M. 

It. 

M. 

MM. 

// 

H. 

M. 


3 

Jan. 

2 .. 

12 

15-8 

12 

24*9 

12 

36*4 

13 

50 

0-6 

0*3 

1 

34 









13 

15*6 



0*5 

0*3 




2 


4 . . 

No 

P. Ts. 

5 

23*8 

5 

30-2 

8 

34 


. 

3 

10* 









5 

41*2 








Z 


4 .. 

9 

60-5? 

30 

5*9 

10 

9*0 

10 

35 

0*6 

0*3 

0 

44 


4 


8 

5 

40*9 

6 

3*8 

6 

12*0 

7 

7 

0*7 

0*3 

0 

44 


5 

JBVb. 

3 .. 

No. 

P. Ts. 

19 

56-7 

19 

67-7 

20 

37 

0*4 

0-2 

0 

40 


6 

Mar 

.29 . . 

20 

63 ’6 

21 

3*1 

21 

41 

21 

57 

1*0 

0*54 

1 

03 

Bitlis. 

7 


31 . . 

No. 

P. Tb. 

22 

24-2 

22 

26*2 

23 

12 

0*6 

0*27 

0 

48 


8 

Apr. 

13 . . 


Do. 

18 

48*9 

18 

51*0 

19 

54 

0-6 

0*27 

1 

05 


9 


16 . . 

6 

30*0 

7 

32*9 

7 

42*1 

8 

28 

2*1 

1*14 

1 

58 

Mexico 

10 


18 . . 

21 

9*0 

21 

26*9 

21 

3 2*6 

22 

23 

1*6 

0*77 

1 

14 









21 

39*2 

. . 


1*5 

0*72 

. . 



il 


19 .. 

0 

0*8 

0 

20*2 

0 

25*3 

1 

25 

1*95 

0*94 

1 

24 


12 


26 .. 

19 

18*6 

19 

24*1 

19 

25*8 

19 

40 * 

0*75 

0 32 

0 

22 


18 

May 

25 .. 

12 

0*2 

12 

24*3 

12 

25*4 

12 

41 

0*25 

012 

0 

41 ! 


14 


26 

14 

18*2 

14 

29*0 

14 

29*5 

14 

48 

0*50 

0*24 

0 

30 



There were some very email tie mors on May 31 at 13h 12m, on June let from lOh to lOh. 30m and also on June 24 

maximum at 16h 36m (G.M.T). 


15 

June 

2 5 . . 

18 2*5 ( 

18 

9*6 

18 

10-2 

18 

59 

f 1*5 0*68 

0 

57 


16 

Sept. 

2 .. 

16 14*7? 

16 

17-5 

16 

18*1 

18 

07 

0*5 

0-3 

1 

52 


16a 


5 .. 

Small 

Tremors 

23 

03 

and 


23h 

29m 

Ending at 














23b 

40m 


17 

Got. 

4 .. 

10 39*2 

10 

43*3 

10 

4B-3 

11 

16 

2*4 

0*9 

0 

37 


17a 


5 .. 

Small 

I 

Tremors 

Prom 

3 

56 

to 4b 

01m 

. . 



17b 


11 .. 

- * 


Do. * 



15 

15 

to loh 32m 

• • 



18 


21 . . 

4 34*0 

4 

36*0 


? 

6 

37 

? 


2 

03 

Boom wont to o 

19 


27 .. 

6 28? 

6 

32*2 

5 

32*8 

5 

47 

2*2 

0 9 

0 

19 

side. 

Sheet mar bed 

19a 

Nov. 

12 . . 

Small 

Tremors 

Prom 

8 

06 

to 8 

16 

. . 


5h 21m. 

19b 


16 . . 



Do. 


- . 

22 

2C 

to 22 

41 

. . 



20 


21 

20 09*0 

20 

13*0 

20 

15*0 

21 

20 

4*5 

2*2 

1 

11 

Karad&gn. 

21 


22 . . 

No. P. 1 s. 

6 

17*0 

6 

19 0 

6 

32 

0*8 

0*4 1 

0 

15 


22 

Dec. 

5 .. 

12 48*0 

12 

53*2 

12 

57*8 

13 

16 

0*5 

0-2 

0 

28 


23 


15 . . 

No. P. Ts. 

17 

54*8 

17 

55*9 

18 

54 

0*4 

0*2 

0 

59 

Many small ma: 

24 


30 .. 

5 57*2 

6 

06*0 

f 6 

08*0 







ma. 







l 7 

13*0 

7 

38 

0*5 

0*2 

1 

41 



* Several very large maxima reaohing to at least 26mm — largest uncertain. Sheet changed at 6h 46m (G.M.T.). 
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Appendix IV. 


Kod^ikaktal Mean Hourly Bright Sunshine for the vear 1907 . 


Month. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

rlours. 

12-13 

13-3 4 

14-15 

15-16 

16-17 

17-18 

18-19 

f 

Ket 

January 

0*13 

0-76 

0-85 

0*88 

0*85 

0-89 

0*87 

0*86 

0*71 

0*62 

' 

0-61 

0*10 



February 

*18 

-92 

1-00 

1-00 

1*00 

*98 

•96 

*76 

*72 

*62 

*53 

*21 



March 

•3: 

*95 

-98 

•96 

•94 

*86 

*69 

*59 


-37 

*44 

•35 



April . . 

*14 

*70 

-83 

*87 

*84 

•81 

■74 

*63 

-.J 

*36 

25 

*09 



May 

*30 

*76 

-84 

-93 

*89 

*89 

•73 

*61 

*50 

*45 

35 

*14 



J une . . 

*14 

-45 

*68 

*56 

*63 

*46 

*43 

-41 ; 

*24 

*26 

26 

*10 



July . . 

•11 

! *42 

*48 

•45 

*45 

-35 

*25 

*25 

1 

-26 

*17 

'06 

*02 



August 

*06 

*25 

*37 

40 

*38 

*30 

! 

*23 

*15 1 

*08 

*06 

■03 

*01 


: 

September 


**57 

*72 

*63 

*59 

*49 

*36 

*21 

*22 

*22 

*20 

*05 



October 

• • 

*33 

*66 

-66 

■54 

-47 

•32 

30 

*21 

*29 

*19 

*03 



November 

*07 

*36 

*45 

*69 

*54 

*46 

*40 

-39 

’ 

*33 

*31 

•22 

! *oi 



December 

*07 

-54 

-70 

*77 

*85 

*81 

*77 

•77 

*68 

*6 L 

•46 

i -os ! 



Mean 

0*13 

0*68 

0-70 

0*72 

0*70 

0*65 

0-66 

0*49 

0*40 

0*36 

0*29 

i 

0*10 


. 

— 

- * 

— 





- 









Appendix V. 


JSi umber of days in eaeh month on which the Nilgiris were visible in 1907. 


Month. 



Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

" 

Total. 

~ - 



_ 













January 


. . 

. » 

11 

4 

3 

18 

February 




5 

4 

2 

11 

March 



• . 

1 

5 

1 

7 

April 



2 

2 

10 

1 

15 

May 





1 

.. 

1 

June 



6 

2 

2 


10 

July 



3 

3 

4 


10 

August 



2 

5 

. . 

. . 

7 

September 



11 

4 

6 

. . 

21 

October 



4 

1 

5 

„ , 

* 10 

November 



2 

6 

3 

4 

14 

December 



3 

5 

9 

3 

20 


Total 

•* 

33 

44 

53 

; 

14 

144 


5 
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Appendix VIII. 


Abstract of the mean meteorological condition of Madras in the year 1907 compared with the 

average of past years. 


Mean values of 

1907. 

Difference from 

Average. 

Reduced atmospherics pressure , . . , , . . . ^ # ^ 

29-856 

0*008 below. 

29*864 

Temperature of air 

81-9 

0*8 above. 

81-1 

Do. of evaporation 

76-6 

i-i 

74*5 

Percentage of humidity 

74 

2 

72 

Greatest solar heat in vmuo 

134-9 

4-8 below 

139*7 

Maximum in shade 

91*4 

0*6 above. 

00*8 

Minimum in shade 

7 5*0 

0-3 „ 

74*7 

Do. on grass 

73*0 

W .. : 

71 *9 

Rainfall in inches on 88 days . „ 

44*68 

1 

4 “34 below. 

49*02 

General direction of wind 

S.E. hy E. 

1 point "E. ! 

S.E. 

Daily velocity in miles . . 

158 

i 

13 below. 

171 

Percentage of cloudy sky 

42 

7 

49 

Do. of bright sunshine . „ 

50*7 

77 „ 

58*4 


Dukatiqst and quantity of the "wind from different points. 


Prom 

Hours. 

Miles. 

From 

Hours. 

Miles. 

„ 

Prom 

Hours. 

Miles. 

From 

Hours. 

Miles. 

North 

248 

1,610 

Past 

271 

i 

1 ,420 

1 

South 

106 

826 

West, 

\ 

i 

■ 310 

2,813 

N. by E. . . 

190 

1,261 

PL by S. . . 

339 

; 1,738 

S. by W. . . 

155 

1,089 

W. by N. . . 

! 255 

2,304 

N.N.F, 

353 

2,227 

E.S.E. . . 

386 

! 1,887 

| 

8.8, W. . . 

148 

1,026 

W.N.W. 

105 

937 

ETJE. by H. . . 

488 

3,273 

SJE. by E. 

619 

! 3,542 

S.W. by S. 

173 

1,225 

N.W. by W. 

1 

90 

542 

nr.®. 

342 

2,268 

S.E. 

756 

4,755 

S.W. 

165 

1,146 

N .W. 

66 

403 

1ST .El. by E. 

258 

1,673 

B.E. by S. 

543 

I 4.215 

S-W. by W. 

197 

1,362 

JC7.W. by N. ! 

120 

786 

E.NLE. 

228 

1,310 

8.S.E. 

229 

1,727 

| 

w.srw. .. 

284 

1,843 

M'.N.W. .. 

114 

860 

E* by N*. 

406 

2,234 

S. by E. .. 

126 

; i,o27 

W-.byS. . . 

395 j 

3,234 

17. by W. .. 

179 

1,199 


There were 116 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a E.S.E- wind, blowing with a uniform daily velocity of 24 milea. 



Madbas Observatory .—Number of hours of -wind from each point in the year 1907. 
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Madeas Observatoey.— Number o! miles of wind from each point in the year 1907. 
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Appendix XII. 


Madras Observatory. — Wind, cloud, and bright sunshine, 1907. 



i 

Wind resultant. j 

i 

1 

) 


Clouds (0—10). 


Bright sunshine. 

Velocity. 

i 

i 

Direction. ; 

i 

i 

8 H. 

10 H. 

' 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of Hours* 
in a 
day. 


! 

MILKS. 







nouns. 


January , * 

121 

MT.K. \ 

\ 

2-6 

2*8 

2*2 

1-2 

2*3 

7*0 

9*1 

February 

101 

E. by 8. | 

l 

1*6 

3*0 

2*0 

1*2 

2*0 

8*9 

10*0 


124 

S.E. by tQ. 

2*8 

3*8 

1*6 

1*2 

2*3 

8*4 

10-6 

April . . • ♦ 

133 

S.E. by E. 

4-2 

4*1 

3*1 

2*0 

3*4 

8*5 

ll’O 

May 

121 

S. by E. 

2*9 

2-5 

3*5 

2*0 

2*8 

7*3 

9*0 

J ano 

100 

S.W. by W. 

5*3 

5*2 

6*6 

5*3 

6*6 

4* 1 

7*3 

J aly . . - * * ■ ' * 

97 

8.W. 

6*5 

6*3 

6*0 

4*9 

5*9 

4*3 

3*2 

August 

130 

w.s.w. 

5*9 

5*3 

7*7 

6*5 

6*4 

3*8 

80 

September 

38 

S. by E. 

5*0 

4*7 

5*6 

3*0 

4*6 

6*9 

10*6 

October 

63 

ST.N.E. 

4*7 

5*5 

6*4 

4*1 

5*1 

5-3 

i 0*2 

November 

96 

N.K.K. 

66 

6*5 

6*3 

5*3 

' 6*2 

! « 

8*5 

December 

144 

1ST. by E . 

4 2 

4*4 

3*8 

3*2 

3*9 

5*6 

8*2 

Annual 

24 

E.S.E. 

4*4 

4*5 

4*0 

3-3 

4*2 

6-2 

9*2 
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KODAIKANAI AND M A DRAS OBSERVATORIES. 


I.— REPORT OF THE KOD AIK ANAL OBSERVATORY FOR 

THE YEAR 1908. 


1. Staff. — The staff of the Observatory on the 31st December 1908 was as 
follows : — 


Director 

Assistant Director . . 

First Assistant 

Second Assistant (Acting First 
Assistant). 

Third Assistant (Acting Second 
Assistant) 

Acting Third Assistant 
Fourth Assistant 
"Writer 

Photographic Assistant 




0. Michie Smith, B.Sc. 

J. Evershed. 

K. V. Sivarama Aiyar, m.a. (on leave). 
S. Sitarama Aiyar, b.a. 

Gr. Nagaraja Aiyar. 

A. Y. Subrahmanya Aiyar, b.a. 

S. Balasundaram Aiyar. 

L. N". Krishnaswami Aiyar. 

R. Krishna Aiyar. 


The Director returned from furlough and took charge on January 2. The first 
assistant went, on July 20, on combined privilege leave and leave on medical 
certificate for 6 months and 23 days. The second and third assistants are acting as 
first and second assistants respectively, while the post of third assistant has been 
filled by A. Y. Subrahmanya Aiyar, b.a. The acting first assistant was on privilege 
leave for 41 days from September 2 1 and the acting second assistant is on two 
months’ privilege leave from November 11. 

The subordinate staff consists of a book-binder, a book-binder’s boy, a mechanic, 
five peons, a boy peon for the dark room, and two lascars. 


2. Distribution of work. — The Director is in charge of the 40 -foot spectro- 
graph and the pyrheliometer ; the Assistant Director is in charge of the spectrohelio- 
graph # and associated instruments. The first, second, and third assistants are in 
charge of the Work with the Cooke equatorial (spectroscopic), the Lerebour and 
Secretan equatorial (visual), the photoheliograph, the transit instrument, and the 
seismometer They have also to do the astronomical computing and the preparation 
of the observations for the press. The fourth assistant has charge of the clock 
comparisons and, with the help of the writer, is responsible for the whole of the 
meteorological work. The writer is responsible for the accounts, correspondence, 
and all office records. The photographic assistant has charge of most of the photo- 
graphic developing, printing, etc. 


3. Buildings and grounds — («) Spectroheliograph building . — The roof of 
this building has given some trouble from leaking and it has been resolved to cover 
it with ruberoid. Part of the work had been done by the close of the year. The 
moving roof has now been fitted up with winches by which it is easily opened and 
closed by one man. 

(b) The aeromotor having, been repaired was re-erected in August and has 
worked well. 

(c) The new flagstaff referred to in the last report was erected in April. 

* ( d ) The grounds have been maintained in fair order during the year but some 
damage was done to them by a grass fire in February. Tbe fire came from outside, 
dri ven by a strong wind, and though the fire lines were in good order and every 



available man was employed in fighting it, it leaped the fire line and spread 
rapidly over some 50 acres of the compound. Fortunately it was possible to save the 
greater part of the plantations so that the actual damage done was not great. This 
year the fire lines have been widened in parts and some new lines are being cut. 
The fire swept close past the spectroheliograph house on the east side leaving a large 
area of blackened soil close at hand. The effect of this on the steadiness of the solar 
image was very marked and the time of best seeing in the morning was greatly 
reduced. Some showers of rain fell a few days after the fire, and within three 
weeks the grass had sprung up thickly and normal conditions were nearly restored. 

I. Instruments. — The following are the principal instruments belonging to 
the Observatory or in use at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb with a five-inch Grubb 
portrait lens of 36 inches focus attached. 

Spectrograph I — consisting of slit, collimator lens of 4 or 7 feet focus, 2-inch parabolic 
grating, and camera tube without lens. Used in connection with an 11-inch polar 
siderostat- and 6-inch Grubb lens of 40 feet focus. 

A rhomb with ends cut at 45° mounted on a graduated circle can he placed in front 
of the slit so as to enable any part of the limb to be brought on to the slit. 
Spectrograph II — consisting of slit, collimator lens of 3 feet focus, 3-inch piano 
grating and camera lens of 7 feet focus. Used in connection with the 12-inch 
photo-visual lens of the spectroheliograph. 

Spectroheliograph — with 18-inch siderostat and 1 2-ineh Cooke photo-visual lens of 
20 feet focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. 

Six-ineli transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph JDallmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Two phototheodolites by Steinhcil, for cloud photography. 

Sextant. 

.Ever she cl spectroscope with three prisms for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6320. 

Do. Shelton. 

Mean time Chronometer 6299. 

Sidereal chronometer, Kullberg 6134 
Tape chronograph, Fuess. 

Miorometer for measuring spectrum photographs, JEIilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart aotinometors. 

Buchanan’s solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

An 18-ineh concave mirror by Henry of Paris belonging to the Assistant 
Director has been mounted in the spectroheliograph room for general spectrum 
work and for large scale photographs of sunspots. 

OBSERVATIONS. 

(a) So lab Physios. 

5. The following table shows for each day the solar observations that were 
made. The number of days on which observations were possible under each head 
was nearly the same as in the previous year. The most striking divergence from 
normal was the exceptionally fine weather in November, when visual prominence 
observations were possible on 27 days. There were 20 days in the year on which no 
solar observations were possible. 



Table A. 

Solas Observations in 1908. 
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Solas Observations — Abstract. 
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6. Photographs of the sun with the Dallmeyer photoheliograph were taken 
on 388 days, as against 389 in 1907. The worst month for this work was October 
when six days were missed. Twelve solar negatives for 1908, 3 for 1907 and 30 for 
1906 were sent to Greenwich to fill in the gaps in the Greenwich and Dehra Dun 
series of daily photographs. Double exposures are now taken twice a month for 
determining the error of orientation of the solar photographs. Formerly this error 
was determined by actual measurements made on the ground glass and these deter- 
minations were probably equally accurate, but there are certain advantages in the 
permanent record. The chief drawback is that the want of rigidity in the mounting 
of the instrument renders it somewhat difficult to obtain the two exposures without 
shaking the telescope. 

Tests of the object glass of the photoheliograph show that it is not altogether 
suitably corrected, and during part of the year a new object glass, which was got for 
the spectrograph, was used. It is proposed to apply for a new instrument of more 
modern design. 

A number of large-scale photographs of individual spots have been taken both 
with the 20 -foot lens and the 40-foot lens. Some of these show great detail in the 
spot structure. 

*7. Observations of sunspots. — The sun is examined for spots and faeulae 
every morning when the weather permits. The sun’s image is projected on an 8-inch 
disc and the positions of spots and faeulae are marked on it. In previous years and 
up to April 30 of the year under report this disc was blank except for the north-south 
and east-west lines, but the discs in use since that date have lines of solar latitude 
and longitude printed on them. The discs are printed by the cyanotype process 
from negatives made from the large drawings prepared by Father li. de Beaurepaire 
These were drawn for differences of half a degree in the latitude of the sun’s centre 
and consequently the positions of spots can be obtained by inspection with consider- 
able accuracy. 

8. Sunspot spectra. — («) Visual. — This work is done in accordance with the 
suggestions issued by the Committee of the International Union for Solar Research. 
It includes the comparison of the spot spectrum with Hale’s provisional photographic 

map for the region 5210 a to F and the detailed study of the following lines ■ 

5383-58,5397-34, 5404-36, 5405-99, 5424-29, 5429-91 , 5445-26, 5447-13 4924-1 

5234-79, 5316-79 and 5535-06. ’ ’ 

(5) JPTio to graphic . — Good photographs of spot spectra have been obtained 
during the year m the regions C to D and G to K with spectrograph No. II. 
Spectrograph No. I has also been employed, chiefly in the region about D and from 
F to G. 

9. General spectroscopic work.— Spectrograph No. II has been employed 

by the Assistant Director on the following lines of investigation : . 

(1) Determinations of the rotation velocities of the higher gases of the 
chromosphere. 

(2) Determinations of the rotation velocities of the quiet prominences at a 
considerable height above the sun’s limb. 
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(3) Determinations of relative shifts of certain lines in spot and in limb 
spectra ; the lines chosen being those subject to large pressure shifts. 

(4) Determination of the amount and probable cause of the general shift 
towards the red of the lines at the sun’s limb discovered by Halm. 

(5) Discussion of the differences in the relative intensities of the lines in the 
spectra of the sun’s limb and centre ; and the relation of limb to spot spectra. 

A large number of good plates have been obtained during the year and a 
considerable proportion of these have been measured and discussed. The relative- 
pressure in the region of absorption in spots and in the photosphere has been deter- 
mined and in the limb spectra certain iron lines most affected by pressure are found to 
be systematically displaced about 0*005 a towards the violet compared with the same 
lines at the sun’s centre. The general shift of all the lines at the limb towards 
the red is clearly brought out by the measures but the precise amount of this shift 
is not yet determined. 

10. Prominences. — Prominences were recorded visually on 310 days against 
305 in 1907. On 18 days the combined visual and photographic record was 
imperfect owing to unfavourable weather conditions. The record of the prominences 
is made round the disc on which spots and faculee have been projected and with the 
new discs, referred to above, the apparent latitudes of prominences are easily read 
off directly. The visual record is compared with the photographs taken with the 
spectroheliograph and all prominences shown in the photograph but not in the 
drawing are added in blue pencil. Where there is much difference between the 
photograph and the drawing the differences are noted. In the case of eruptive or 
metallic prominences the spectra are examined, the most conspicuous bright lines 
are recorded, and all -large displacements of the O line are also noted and their 
amounts estimated. 

11- Spectroheliogr&ms. — The spectroheliograph was in use throughout the 
year and photographs of the disc in K 2 light were obtained on 337 days. 

A new camera slit, made in the observatory workshop, was fitted in March and 
this has considerably improved the general quality of the photographs. On 42 days 
the results were not altogether satisfactory owing- to unfavourable weather. Disc 
photographs have also been obtained with the camera slit set on the shading of 
the K line (tv T ). 

Prominence photographs in K 2 light were obtained on 300 days ; very satis- 
factory results being obtained whenever the weather was favourable. The minutest 
details of structure in the prominences are clearly recorded, the photographs surpass- 
ing in this respect any drawings that can be made from eye observations. Several 
notable eruptive prominences have been photographed and their rapid changes of 
form recorded. 

Measures are made of the position angles and heights of the prominences on the 
best limb photograph of each day and an enlarged positive of the best disc photo- 
graph is made on bromide paper. All such positives obtained during a month are 
correctly oriented and pasted on a large card-sheet this being foun d most convenient 
for a general study of the markings. 

Prominence spectroheliograms for 55 days were received from the Solar Obser- 
vatory’-, South Kensington, and floeculi plates for 328 days were sent in exchange. 

12- Solar radiation. — Observations with an Angstrom Pyrheliometer were- 
begun in February 3 908 and are made on all days that are suitable. These will 
usually he numerous during the first four months of the year but rare in the other 
months. 

A new scheme has been devised for determining the amount and period of 
variations in the solar radiation which will be independent of all other methods at 
present in use, and free from many of the uncertainties attending them. 

Owing to the accuracy with which the relative densities of photographic imaees- 
may be d etermined with a suitable photometer, variations (if any ) of the solar radia- 
tion not less than 1 per eent. ought to he determinable from photometric comparisons 
of images of the full moon and of certain selected stars known to be approxi ma tely 
constant in their light. ^ 
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"With this end in view apparatus has been prepared for obtaining out-of-focus 
images of bright stars on the same plate with similar images of the full moon. In 
order to reduce the moon’s light to an amount comparable with that of a star and to 
employ the full apertuie of the lens for both stars and moon, the latter is reflected at 
a known angle from a convex quartz plate. In this way the intensity can be reduced, 
by any desired amount and the out-of -focus image formed from the integrated light 
of the whole disc of the moon becomes a circular disc of uniform density similar m all 
respects to that produced by the stars The relative densities can then be easily 
measured. The moon and stars are photographed at altitudes not less than 60° and, 
for each plate, at as nearly as possible the same altitudes. 

The only sources of uncertainty to which this method seems subject are want of 
uniformity in the transparency of the sky near the zenith and possible small variations 
in the magnitudes of the stars chosen for comparison. 

A senes of photographs taken during each lunation before and after full moon 
during good atmospheric conditions should eliminate the former uncertainty, whilst 
errors arising from the latter could be neutralised by taking a sufficient number of 
comparison stars 

A considerable amount of experimental work has already been done and it is 
hoped that a systematic series of comparisons will shortly be commenced. 


Summary of Results. 

13. Sunspots. — The following table shows the monthly number of new groups 
observed, the mean daily number ot‘ spots visible, and the distribution between the 
northern and southern hemispheres : — 
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During the whole of 1906 northern groups were far more abundant than southern 
ones and this state continued till March 1907. In April the southern groups pre- 
ponderated and have continued to do so except in September and October 1 907 and 
June, October, and December 1908. In April, groups were nearly three times 
as numerous m the south as in the north. 


The mean latitude of the spots varied somewhat irregularly from month to month 
but the mean latitude for 1908 was less than for 1907. The change was from 10° 9 
in the northern hemisphere and 12°' 4 in the southern in 1907, to 9°*9 in the northern 
and 10° 7 in the southern in 1908. This change is normal for this epoch m the spot 
cycle. 

There was a considerable fall m spot activity m the year under report, there 
having been only 262 new groups with a daily average of 3*9, against 301 and 4*6 
in 1907. The maximum daily average m any one month was 5*3 m April, as against 
7*1 m February 1907 and 7 2 in July 1906 

On four days the sun’s surface was quite free from spots at the time of observation. 
The lower spot activity is also indicated by the fact that there were fewer returns of 
old spots and only one returned for a second time ; in the previous year there were 
many returns and one of them oame round five times. 

Some 60 large spots were seen during the year and the following notes refer to 
the most important of these : — « 


Nos. 


ri32i 
) 1323 
^ 1343 
L1352 


These four groups seen in January and February behaved more 
or less alike. They came into view containing large spots 
which, however, tended to dwindle rapidly and disappear 
as they neared the west limb. The case of No. 1348 was 
somewhat striking. It came round the east limb as a regular 
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Nos. 


1861 

1469 

1483 


Nos. 


Nos. -■ 


1378 

1379 
1388 
i.406 

1407 

1408 

1409 

1433 

1434 

1437 

1438 

1477 

1478 
L479 
1489 
1496 
1498 
L503 


spot on January 29. On February 1 it was still a fairly 
large spot but with the umbra divided ; on the 2nd the whole 
spot broke up into two nearly equal parts ; the following 
spot, however, was reduced to a biggish dot on the 3rd and 
disappeared on the 5th. 

These three belonged to the class of spot groups developing 
rapidly as they approached the west limb. No. 1861 formed 
on February 26 as a train of dots within 4 days march of the 
west limb and developed very large spots within the next two 
days. It must, however, have filled up rapidly ; for it did 
not return. The growth of No. 1488, which was first seen 
on August 1 3, was nearly as large and rapid. 

All these groups contained fairly large spots and were most of 
them active as indicated either by changes in form from day 
to day or by disturbances in the-G and D ;! lines in their spectra. 
But the chief feature about them was that they were confined 
to one particular region of the surface with mean heliographic 
longitude about 17 0.° The first three were visible at one time, 
in the early part of April, the second four in May, and the 
third four in June. The spot activity in those months was 
not great outside that region. Two other fairly large groups, 
Nos. 1452 and 1453, were seen about the end of June, and 
they too were very near this region. 

These were found in another active part of the sun’s surface. 
The region lying between latitudes -f- 15° and — 20° and 
longitudes 30° and 34° was on the visible hemisphere in 
the early part of Augnst and contained the first four large 
and active groups. O, D n D 2 and D s were bright over the 
umbrae of 1478, ou the 3rd and 5th. When this region 
came round the east limb again, about the end of the month, 
it still contained 6 groups, 3 of which, Nos. 1496, 1498, and 
1503 were large ; C was strongly reversed on one of the 
spots in 14^6 on the 30th. But the region of greatest acti- 
vity appeared to have drifted in a north-westerly direction, 
for its limits now were latitudes -f- 20° and — 15° and longi- 


tudes 45° and 355°. 

No. 1545 This formed on the visible disc near the east limb on November 
7 as a few dots, but developed a large spot by the morning 
of the 8th. It rapidly developed further till it became a 
train of large spots. Reversals and displacements of C and 
the darkening of D 3 were frequently seen in this group. 

No. 1571 was first seen as a few dots on December 18 about 15° to the east 
of the central meridian, On the 19 th it became a fairly 
la rge double spot group and did not change much after that 
date. 

C 1578 These were large spots that came round the east limb about the 
1580 end of December. No. 1580 was a return of 1561; C was 
reversed on its umbra on January 4, 1909. 

14. Prominences. — The year as a whole has been one of great activity. The 
mean profile area for the* first six months reached 6-67 square minutes per diem, this 
being considerably in excess of any previous estimates. During the second half of 
the year the mean area fell to 3-93 square minutes per diem. 

The general activity of the two hemispheres compared with the previous year is 
given in the following table — 

Mean daily profile areas of Prominences . 


Nos. 


1907. 

Square minutes. 

North . . • • 1-92 

South . - « ♦ 2*27 


1908. 

Square minutes. 

2-41 

2-98 


T otal • * 


4-19 


5-39 
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The unsymmetrical distribution of the prominences in the two hemispheres 
noticed in the last report has continued and the southern polar region has produced 
many large prominences, the activity of this region has however shown a marked 
decrease in the later months of the year. 

Two zones of great activity are indicated in the northern hemisphere, in lati- 
tudes 10° to 15° and 80° to 35°, whilst south of the equator the greatest activity is 
in the zone 15° to 20°, with a secondary maximum between 45° and 55°. 

Metallic prominences were far more numerous in the southern hemisphere than 
in the northern and they extended over a greater range of latitude in the south than 
in the north. 

The mean and extreme latitudes observed are given in the following table : — 



Number 

observed. 

Mean, latitude. 

Extreme 

latitudes. 


North 

« • 

• * 

a a 

23 

14°-6 

3 ° 

0 

CO 


South 

• • 

O O 

» * 

58 

16°-8 

2° 

50° 

! 


There were in addition to the above three metallic prominences recorded in high 
latitudes ; one in the north in latitude -f- 69° and two in the south in latitudes — 58° 
and — 78°. 

The prominence activity in each month may be estimated from the following 
table : — 


Month. 

Prominences 
one minute 
or more in 
height. 

Metallic 

prominences 

January 

71 

21 

February 

53 

8 

March „ • . . . . « 

69 

12 

April 

88 

16 

May 

67 

9 

June 

33 

3 

July 

27 

. . 

August 

48 

4 

September 

25 


October 

42 

2 

November 

52 

6 

December 

39 

3 


The usual apparent deficiency of metallic and tall prominences during the mon- 
soon months is evident, but November having been exceptionally fine, as noted 
previously, does not show this deficiency. 

The following were the more noteworthy prominences of the year ~. 

January . — The highest prominence of the month, at latitude— 48° west on the 
12th, was a changing, irregular streak 150" high at 9 h 16“ and 200" at 9 h 48 m . It 
occurred in an active region in which fairly large prominences were observed almost 
every day from the 11th to the 20th. An eruptive prominence at latitude-1 8° west 
on the 19th underwent rapid changes of form, but unlike most prominences of the 
kind persisted until the next day. 

February . — One of the largest prominences ever observed was recorded on the 
18th. Between 8 h and 9 b it was a more or less connected group occupying 30° of the 
east limb and 75" high at the highest part. It was, however, changing both in form 
and height and was repeatedly photographed until sunset. The main feature indi- 
cated by the successive photographs was the vertical rise, with an accelerating speed, 
of the entire mass, The highest point recorded was 9 minutes from the limb\ 
measured on the last photograph. It had disappeared by next morning. ? 
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Eruptive prominences reaching to considerable altitudes were also photographed 
on the 4th and 17th, both on the west limb and in latitude —60°. 

The spectrum of a prominence at the east limb on the 7th showed about BO 
lines, belonging mainly to Fa, Mg, Fe, Ti, and He. The list also contained certain 
4 * unknown ” lines. 

March. - There were two prominences 2§-' high in this month ; one on the 
equator on the 7th. and one near the south pole on the 14th. 

'May . — A persistent group of large prominences was visible alternately on the 
west and east limbs, which reached its maximum development on the 17th of this 
month. It first appeared on March 28, was conspicuous in April, and vanished early 
in June. 

July. — A prominence observed at latitude -j- 10° east on the 31st underwent 
many minor changes as shown by successive Ca photographs, bat the main part which 
had the form of a well defined ring or horse-shoe persisted with little or no change 
in all the photographs of that day and could also be traced in a photograph taken on 
the previous day. This prominence was associated with spot No. 1478, first seen at 
the east limb on the 31st and which showed reversals of C, D 13 D a and T) s on the 
umbra as it advanced westwards. 

August. — The highest prominence of the month was photographed in Ca on 
the 13th, at latitude —28° east. It was 210" high at 7 h 59 m but had totally disappeared 
by 8 h 23”’. Close to it was a group of bright prominences showing displacement 
towards red of 2 a in F and about "lA in D a . It was photographed eight times 
between 7 h 59'" and 1 O' 1 4 3”’ and underwent great changes during this period. 

On August 11 at latitude —16° west F was displaced about 4 A to red and 
3 a. to violet at 9'* 9 m but there was then no prominence in that position. At 9*' 12 m 
the displacement had almost gone and a prominence had appeared 20" high. The 
height had increased to 7 0" by 9 h L4 m and to 90" by 9 h 18 m but the top was then very 
faint. There was no displacement whatever at 9 1 ' l(> m , 

September. — On the 1st at 9 h F was displaced to violet at latitude — 9°-5 oast ; 
at this position there was a small prominence which very rapidly increased in height 
from Loss than 10" at 9 h 2 m to 100" at 9 h <8 m and 120" at 9 h 10”'. The amount of 
displacement and the area affected were changing rapidly. At 9 h 5 1,1 it extended 
over a wide area and the maximum amount was 6 a. It was only 3 A and confined 
to one point at 9 h 13’” and it was still further reduced at 9 h 25’”, hut the direction 
was still towards violet. At 9 h 27’”, however, F was displaced 1*5 a to red from 
latitude —10° to —14°. The amount was 6’4 A to redin i) at 9 h 30 m . The form and 
height were changing in the meantime equally rapidly. The height had increased to 
150" by 9 1 ' L5* u , but fell to 40" at 9 1 ' 33'”, 25" at 9 l * 39”’ and 15" at 9 11 49 m . In the 
Cu, photographs the eruption was not recorded, probably on aceonnt of the large 
displacement of the spectrum lines which would throw the Ca line K off the camera 
slit of speetroholiograph. 

October. — A group of very tall and faint disconnected streaks extending over 
35° of the north-east limb was photographed at 8 h 17”’ on the 12th. The tallest of 
them reached a height of 6^-'. Later photographs showed the group to be rapidly 
fading and there was nothing left by 10 h ll m . 

Another eruptive prominence was seen on the same day near the south pole ; 
it was 150" high at 8 h 17 m and attached to the limb at one point only ; by 8 h 57”’ it 
was completely detached, the base being 60" above the limb and the top 150". It 
continued rising till ll 1 ’ 30”* when only a small cloud remained 360" above the limb 
and this had vanished at 14 1 * 34 m . 

November. — The tallest prominence of the month was observed on the west limb 
on the 13th and was found to be rapidly changing. It was 270" high in Ca at 9 h 
26”’, hut the height was only 70" at 9 h 54’” and there was nothing left by 10 h 22” 1 . 

December . — A group of prominences on the north-east limb on the 14th was 90" 
high at 8 h 58 m but rose to 180" in about three hours. The maximum height was 240" 
at 13 h 45*”. More striking than the increase in height were the rapid changes in form 
the prominences were undergoing throughout the period of observation. 

3 
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Another remarkable prominence was observed at the east limb on the 27 th., 
apparently associated with the large spot JSTo. 1578 then nearing the east l im b. 
When first seen it was an ordinary, compact bank occupying about 16° of the limb 
and 50" in height. At 9 h 22 m it had apparently burst asunder and at the northern, 
extremity there appeared a floating cloud MO" above the limb which# in subsequent 
photographs was seen to grow larger, rise higher, and drift rapidly northwards. The 
maximum height measured was 5' at 1 L' 1 12 m , when only a small bright cloudlet 
remained. At 9 11 47 m an enormous eruption burst out from a point 4° south of the 
original prominence and streamed northward arching over the remains of the earlier 
outburst. This also rose to a height of 5' and then quickly dissolved away. 

(5) Other Observations. 

15. Time. — The error of the standard clock is usually determined by reference 
to the 16 h signal sent from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph department which permits the Madras wire to bo joined, 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Madura division who 
takes much interest in the accuracy of the time service. 'lime determinations are 
made with the transit instrument at frequent intervals as a check. 

The mean-time standard clock and two chronometers were cleaned during the 

year. 

The usual time signal to the station was given, by means of a flag, throughout 
the year. 

16. Meteorology. — Meteorological observations were carried on as in former 
years. bye observations are made at 8 U , 10 h and 1 6 1 ’ local mean time. Tempera- 
tures and pressure are recorded by a Richard thermograph (wet and dry bulb) and. 
barograph, and the mean temperatures and pressure are obtained from the traces 
corrected by reference to the eye observations. The wind direction and velocity are 
got from a Beckley anemograph. 

Temperature. — The mean temperature for the year was 56°-2 or 0°T below the 
average. In -January the temperature was nearly a" degree above the average ,* in 
March it was 1°*1 and in November 2° -3 below the average. The highest shade 
temperature was 75°-2 on April. 25 and the lowest 38°*0 on December 10. The 
highest temperature in the sun was 14 L°-4 on April 12, and the lowest temperature on. 
the grass was 19°-Z on January 23. • 

Humidity . — The mean relative humidity for the year was the same as the 
normal. The largest departures from normal" were in February when it was 7 per 
cent, below and March when it was 7 per cent, above normal. 

Rain. — The rainfall for the year as a whole was nearly normal but the distri- 
bution was peculiar. The fall was largely in excess in February and October and. 
largely in defect in May, November, and December. Bain fell* on only 4 days in 
November and on 3 days in December against a ten years 7 average of 17 and 13 days. 
The heaviest fall on one day was 2-88 inches on February 24. 

Wind. — On the average for the year winds were slightly weaker and 1 point 
more northerly than usual. The strength was largely below normal in January, 
June, July, and September and largely above normal ” in November. The largest 
amount of wind on any one day was 776 miles on December 24, and the smallest 
amount was 92 miles on June 4. 

Transparency of the atmosphere . — The transparenev of the lower atmosphere as 
judged by the visibility of the Nilgiris — 100 miles distant — was about normal. 

Cloud and sunshine . — The year was on the whole less cloudy than usual and the 
amount of bright sunshine was 184 hours above the average. There was an excess 
of bright sunshine in all months except July and October The excess was large in 
April, November, and December. 

17. Seismology* The Milne horizontal pendulum worked well throughout 
the year and the results are given in appendix I. Earthquakes were very numerous 
and the number recorded here was 67 as against 24 in 1907. The original records 
of the earthquakes are retained at the Observatory, but copies of the more important 
shocks are sent to the British Association Committee, the Strassburg International 
Bureau, and to other workers on the subject who ask for them. 
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18. Library. — The library catalogue was completed and has been kept up to 
date. One hundred and sixty-four books were bound during the year. 

19. Publications . — Bulletins Nos. XII. and XIII., which complete Yolume I., 
were issued during the year and No. XI Y. was in type at the close of the year. They 
all deal with prominence observations. Part I. of the Memoirs of the Observatory 
is nearly ready for the press. It is devoted to a full discussion of the photographs 
of sunspot spectra taken in 1907. In addition to these the following papers were 
published during the year : — 

“ Solar Prominences in 1907, observed at the Kodaikdnai Observatory ” by 
John Evershed. (M.N., R.A.S. Vol. LXVIII., No. 7.) 

u A Large Prominence 55 by John Evershed. (A.P.J. Yol. XXYIII., No. I.) 

u Note on the Wave-length of HS and He in the solar spectrum” by John 
Evershed. (A.P.J. Yol. XXVIII., No. 2.) 

20. General. — The Director- General of Observatories visited the Kodaikdnai 
and Madras Observatories in February. He was accompanied by Prof, and Mrs. 
Schuster. 

The Director visited Madras in November and superintended the erection of the 
new dome for the 8-inch equatorial and re-erected the telescope. He also re-wired 
the transit instrument and the collimators and readjusted them. 

The sanction of Government has been obtained for an electric installation for 
the Observatory and it is hoped that the work will begin at an early date. 

The staff of the Observatory worked well throughout the year and so made it 
possible to keep abreast of the ever-growing work. 


KodaikInal, 
%rd February 1 909. 


C. Michie Smith, 

Director, Kodaikdnai and Madras Observatories. 



12 


XI. — REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1908. 

1 . Staff. — Mr. R. Littlehailes was in charge of the Observatory till the 7th of 
September, when I returned from furlough and relieved him. 

Both the computer and the second assistant were on privilege leave during the 
year. Mr. M. G. Subrahmanyam, the first assistant, left the Observatory on the 8th 
February to take up his work at the Bombay Meteorological office, and 
Mr. A. A. Narayana Aiyar was appointed in his place. 

2. Time service. — No change was made during the year in the programme of 
astronomical observations, nor in the system of time signals distributed from the 
Observatory. In the meridian observations, which formed practically the whole of the 
work, all the transits were recorded on the chronograph, and the determinations have 
on the whole been very satisfactory. The time-gun at the Fort was fired correctly at 
noon and 8 p.m. on 705 occasions out of 782, giving 96-3 as the percentage of 
successes against 97*1 last year. Bad tubes, defects in the apparatus and line, have 
been the causes of the failures. As we have no measuring instrument here to test 
the current in the line and its insulation, it is not possible to differentiate quickly and 
with certainty between the two latter sources of trouble. Proposals relating to this 
matter will form the subject of a separate communication. The time ball at the 
Port office was dropped at 1. p.m. correctly on all occasions except 13. On eight of 
these it was dropped correctly at 2 p.m. None of these failures were due to faults at 
the Observatory. 

Since the 11th April records of the 8 and 16-hour roll of signals have been taken 
by the chronograph, the tape receiving at the same time seconds from the Riefler 
clock. These show that the hand-sent signals are extremely good and that any 
improvement in the sending effected by substituting an automatic arrangement would 
not be appreciated unless the methods of receiving the signals are very materially 
improved. 

3. Meteorological observations. — Meteorological observations were made at 
the usual hours 8, 10, 16, and 20 local mean time. The 10-hour and 16-hour observa- 
tions were reduced and sent to the India Meteorological office on Form F. 
Observations on cloud movement were continued. Besides the ordinary weather 
messages, special storm observations were sent on one occasion to Simla and on 183 
occasions to Calcutta. The tabulations of the traces of the autographic meteorological 
instruments at Madras and of the Anemograph at Dodabetta are brought up to date. 

4. Buildings.' — Certain repairs to the buildings were effected during the year. 
In September the materials for the construction of a new dome over the 8-inch 
equatoreal were received from England. The clock, the telescope and its mountings 
were safely taken down early in October, and the work of removing the old dome 
and preparations for erecting the new one taken in hand at once. All work was 
however stopped by the heavy rain at the end of October. In November the Director 
visited the Observatory and during the fine weather that set in after the first week, 
the work on the new dome was resumed under his superintendence, and I was 
relieved of responsibility in a matter in which I had no previous experience to guide 
me, and no time to acquire any by a tedious process of trial and error. The erection 
of the dome was completed and the telescope remounted early in December and 
nearly all work on the structure was finished before the end of the year. 

5. Instruments. — The following is the list of instruments at the Madras 
Observatory on the 31st December 1908 : — 

(a) Astronomical. 

Eight-inch. Equatorial Telescope — Troughton & Simms. 

Sidereal Clock — Haewall. 

„ Dent, No. 1408. 

„ S. Riefler, No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton & Simms. 
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Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Kullberg, 5394. 

„ ,, 6544. 

,, Parkinson & Prodsham, 2352. 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — R. Fuess. 

, Relay for use with the Chronograph — Siemens. 

(6) Meteorological. 

Richard’s Barograph — No. 10, L. Casella. 

Richard’s Thermograph — No. 3618, L. Casella. 

Beckley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Anemoscope — P. Orr & Sons. 

Nephoscope — Mons. Jules Daboscq & Ph. Pellin. 

Barometer, Portin’s — 1771, L. Casella. 

,, 725, L. Casella (spare). 

,, 1420, L. Casella (spare). 

Dry Bulb Thermometer — No. 94221, D. Cassella. 

„ No. 38037, Negretti & Zamira (spare). 

Wet Bulb Thermometer — No. 94 219, L. Casella. 

,, No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra. ’ 

Dry Minimum Thermometer-— No. 69047, L. Casella. 

"Wet Minimum Thermometer — No. 91753, Negretti & Zambra. , 

Sun Maximum Thermometer — No. 10479, Negretti & Zambra. 

Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 

Rain-gauge (8* diameter) — No. 1042, Negretti & Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

The micrometer frame of the transit was rewired by the Director in November,, 
and a new system of wires was put in the south collimator ; the north collimator 
was also rewired. The instrument has been steady throughout the year. The 
Riefler keeps a steady rate for long periods. On September 11—12, however, it was 
subjected to some unknown disturbance and gained as much as 12 seconds in 18 
hours. Its djaily rate had been 0-15 second, gaming, previous to this and was very 
unsteady for some weeks after this. During the last two months of the year the rate 
has been remarkably steady. 

The Haswall clock which was taken down with the telescope had not been put 
up again at the end of the year. 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1908 : — 

Pressure . — Pressure was above normal in January, March, July, and December,, 
below normal during the other months; in May it was normal. The greatest excess 
was 0 020 inch in January and the greatest defect was 0 041 inch in April. The 
highest pressure was 30*3 76 inches on January 8 and the lowest 29*569 on June 29. 

Temperature. — The mean temperature was above the average in all months 
except September, November, and December. The maximum shade temperature was 
also above normal in all months except January, [February, September, November,, 
and December, the greatest excess being 3*9 in June and the defect being 2*4 in 
September. The minimum in the shade was above normal in January, February, 
April, May, June, and July and below normal in the remaining months ; the minimum 
on grass was below normal in March, October, November, and December and above 
normal during the other months. The maximum in the sun was below the average 
in all the months of the year. The highest shade temperature recorded was 109°*6 on 
April 26 and May 30, and the lowest 60°*8 on January 20 ; the highest reading of 
the black bulb thermometer in vacuo was 154°*0 on May 11. 

Humidity. — The percentage of humidity was normal in June and November,, 
in slight defect in March and December and above normal in all the other months. 
The driest day was March 8 with 13 per cent, of humidity. 


4 
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Wind . — The wind direction was normal or nearly normal in all months except 
in October when it was 8 points more southerly. The amount of air movement was 
in defect throughout the year. 

Cloud . — The percentage of cloud was in slight .excess in February, March, and 
July and in defect in all the other months. 

Sunshine . — The percentage of bright sunshine was below normal throughout 
the year, the greatest defect being 21-9 in February. There were 2,145-8 hours of 
bright sunshine during the year. 

Rainfall . — The rainfall was above the average in February, August, September, 
and October and below during the remaining months of the year. The greatest 
excess was 18-78 inches in October and the defect was 8 '00 inches in December. 
The rainfall for the whole year was 55-97 inches on 88 days, being 6-95 inches above 
the normal. The monsoon rainfall from October 15 to the close of the year was 39 07 
inches against an average of 26-00 inches. The greatest fall on any day was 7*28 
inches on October 23. 

Storms. — (1) On the 25th September, a storm crossed the coast near Cocanada, 
and caused a strong indraught from the Arabian sea across the Peninsula, followed by 
exceptionally heavy rain in the Deccan during the period 26th to 28th. 

(2) On the 29th December a storm of some severity was formed in the 
south-west of the Day and moved in a westerly direction giving moderate to heavy 
rain at Madras and over the south of the Presidency. 

Madras Observatory, R. Rl. Jones, 

6 rd February 1909. Deputy Director. 
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Appendix I. 


Kodaikanal Observatory Seism ological Records in 1908. 


No. 

Date. 

P.T. 

Commence 

G.M.T. 

L.W. 

Commence 

G.M.T. 

Maxima 

G.M.T. 

End. 

Max. Amp. 

Duration. 


1908. 


H. M. 

H 

M. 

1 

11 

M. 

H. 

M. 

MM. " 

[ 11 m 

M. 

2 

Jan. 

11 


3 

43*8 

4 

00*8 

4 

05*3 

5 

04 

6 0 = 2*6 

1 

20 

3 


12 




10 

32-1 

10 

34*1 

10 

42 

0-2 = 0-1 

0 

10 

4 


15 


13 

35*2 

13 

38*2 

13 

39*1 

13 

54 

0-2 = 0-1 

0 

19 

5 


25 


20 

92-3 

* 

. . 



20 

28*5 


0 

06 

6 


27 


16 

06*2 

16 

13*5 

16 

15-5 

16 

27 

0*6 = 0-3 

0 

21 

7 


29 


21 

25*9 


. , 


. . 

21 

39 


0 

13 

8 

Feb. 

2 


0 

43*5 

0 

46*0 

0 

52*8 

1 

12 

0-0 = 0-3 

0 

28 

9 


6 


1 

35-2 

1 

40-1 

1 

44*3 

2 

12 

0-4 = 0-2 

0 

37 

10 


9 


18 

18*0 

18 

26*6 

18 

31-0 

19 

21 

3*0 = 1*4 

1 

03 

11 


11 


14 

33*1 


. . 


• « 

14 

40 


0 

07 

12 

Mar. 

4 



V 

15 

24*3 

15 

25-9 

16 

32 

o-o = 0-3 

? 


13 


5 


2 

26*4 

2 

46*5 

2 

51-6 

4 

11 

4-6 == 2-2 

1 

45 

14 


13 


6 

27*9 

6 

34*3 

6 

36*4 

6 

54 

0*“4 =s 0*2 

0 

26 

15 


15 


10 

06*1 

10 

13*3 

10 

18*4 

10 

40 

1*4 = 0*7 

0 

34 

1 6 


23 


12 

32*3 

12 

67-7 

12 

68*8 

13 

16 

1*5 = 0-7 

0 

44 

17 

26—27 


23 

23*8 

23 

46-6 

23 

48*6 



1-6 = 0-8 








. . 


• . 

0 

43-3 

. . 


2-9 = 1-6 








. 


. . 

0 

53*1 

2 

16 

2*5 = 1-3 

2 

51 

18 


27 


4 

15*0 


? 


? 

6 

03 

0*5 = 0-3 

1 

48 

19 

Apr. 

2 


6 

16*1 

6 

24-4 

6 

27-4 

6 

51 

0-6 == 0-3 

0 

36 

20 


4 


6 

24*6 

6 

31-0 

6 

38-2 

6 

56 

0*6 = 0-3 

0 

30 

21 


10 


0 

06*1 

0 

21*5 

0 

28*7 

0 

51 

0-6 == 0-3 

0 

45 

22 


16 

• • 

No 

P. Te. 

17 

63*2 

17 

53-7 

18 

01 

0-5 = 0-2 

0 

09 

23 


19 


8 

16*5 


» . 



8 

49 


0 

38 

24 


23 


0 

02-6 

0 

13-1 

0 

15-2 

1 

40 

4*2 = 2-0 

1 

37 

25 

May 

5 


6 

33*0 

6 

51*7 

6 

52-7 

8 

04 

3-6 = 1-8 

1 

31 

26 


5 


No P. Tb. 

11 

22-3 

11 

23-3 

12 

03 

3*0 = 1-5 

0 

41 

27 


6 


11 

44*8 


• • 


. . 

12 

09 

. 

0 

24 

28 


11 


13 

07*8 

18 

10*3 

13 

J 1*9 

13 

27 

0-4 = 0-2 

0 

19 

29 


16 

* * 

8 

66*7 

9 

27*4 

9 

32*5 

10 

56 

1*1 **= 0-6 

1 

69 

30 


20 

+ • 

7 

51-4 

7 

68*5 

8 

00*5 

• » 


0*8 = 0-4 








• © 


. . 


08*6 

8 

52 

1*0 = 0*6 

i 

01 

31 

June 

3 

* m 

15 

69-7 

16 

07*8 

16 

08*5 

16 

46 

2*4 = 1*2 

0 

46 

32 


30 


2 

27*4 

2 

31-0 

2 

32-2 

2 

5L 

0*5 = 0*2 

0 

24 

33 

July 

13 


21 

46*6 

21 

48*6 

21 

50*1 

22 

18 

0*6 = 0*3 1 

0 

31 

34 


20 


12 

38*2 


- - 


» » 

12 

48 


0 

10 

35 


26 


16 

12*0 

16 

20-8 

16 

22-3 

16 

62 

2*0*= 1-0 

0 

40 

36 


26 


17 

27*4 

17 

34*2 

17 

36* t 

18 

03 

1*6 = 0*8 

0 

36 

37 

Aug. 

4 


14 

29*7 


- * 


• » 

15 

47 


1 

17 

38 


12 


16 

01*7 


• . 


• • 

17 

18 


1 

16 

39 


12 


18 

56*0 

19 

16-0 

19 

61*0 

19 

65 

1*0*= 0-6 

0 

59 

40 


17 


11 

02-8 

11 

35-1 

11 

38*2 

13 

17 

2-5 = 1-1 

2 

14 

41 


20 


9 

63-7 

10 

06*6 

10 

09-1 

11 

28 

2 6 = 1-1 

1 

34 

42 


22 


12 

12*5 



12 

17*2 

12 

29 


0 

17 

43 


22 


19 

33*6 




• » 

19 

51 


0 

17 

44 

Sept. 

9 


6 

64-6 




. . 

7 

16 


0 

21 

45 


a 


20 

42*3 




* • 

20 

51 


0 

09 

46a 


21 


6 

01*0 




, . 

7 

58 


1 

57 

46 


23 


7 

09- e 

7 

" 13*1 

7 

16*1 

8 

10 

4*1 = 1-8 

1 

01 

47 


26 


6 

46*3 

6 

08-4 

6 

09-6 

6 

37 

0*4 = 0-2 

0 

51 

48 


28 


6 

41*6 

6 

53-0 

6 

56-6 

7 

10 

0*6 = 0*3 

0 

28 

49 

Oct. 

13 


5 

44*2 

6 

38*6 

6 

42*2 

7 

18 

0-3 — 0*1 

1 

34 

50 


14 


15 

37-7 

16 

41-8 

16 

44-9 

15 

49 

1*0 = 0*5 

0 

11 

61 


20 


2 

49*5 

3 

08*0 

3 

10-9 

3 

47 

0*6 = 0*3 

0 

57 

62 


24 


21 

26-4 

21 

27*4 

22 

01*6 

22 

16 

0*7 = 0*3 

0 

50 

62a 

Nov. 

2 


5 

18*2 


P 

5 

27*1 

7 

10 

40 = 1*7 

1 

52 

62b 


2 


7 

280 

7 

30*6 

7 

32*0 

7 

57 

1-1 = 0*6 

0 

29 

63 


6 


7 

23*4 

7 

64*6 

7 

69*7 

8 

56 

0*6 = 0-2 

1 

33 

64 


6 


14 

16-1? 

14 

38*2 

14 

39-2 

16 

07 

0*7 = 0*3 

0 

52 

65 


9 


16 

26-4 


• • 

16 

36-1 

16 

53 


0 

27 

66 


11 


13 

26*2 

13 

45*8 

13 

47*4 

14 

51 

4*0 = 1-7 

1 

25 

57 


12 


16 

44-4 

16 

48*6 

16 

50*6 

16 

59 

0*7 = 0*3 

0 

15 

58 


12 


22 

00*8 

22 

06*4 

22 

09*0 

22 

21 

0*9 = 0*4 

0 

20 

69 


16 


1 

47*4 

1 

66*6 

1 

68-1 

2 

14 

0 6 = 0-3 

0 

27 

60 


23 


12 

58-7 

13 

20*3 

13 

22*3 

13 

36 

0*6 = 0-3 

0 

36 

61 


26 


3 

08*6 


• . 


„ , 

3 

19 


0 

10 

62 

Dec. 

l 

* * 

3 

08*8 

3 

11*9 

3 

14-4 

3 

27 

o*e\L o -3 

0 

18 

63 


12 

• * 

12 

59*9 

13 

04*6 

13 

10*6 

14 

25 

5*0 = 2-3 

1 

25 

64 


12 

• • 

19 

07*4 

19 

26*4 

19 

26*8 

19 

69 

0*6 = 0-2 

0 

62 

66 


18 


35 

42*6 

15 

49-6 

16 

52*7 

17 

07 

3*6 = 1-7 

1 

24 

66 


22 


3 

04*7 




* • 

3 

23 


0 

18 

67 


28 

-* 

4 

29*4 

4 

58 6 

5 

00-4 

7 

23 

3-0 = 1*4 

2 

54 


Remarks. 


Widening of line. 
Widening of line. 

Widening of line. 
Pelt at Mandalay. 


Chilapa. 

Sheet marked at 
45«- 52m. 

Aesam. ? 


Widening of line. 


Widening of line. 


Widening of line. 


Widening of line. 
Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


Punjab, Simla. 
Sheet out 6 1 * 
20m. 


Widening of line. 


Widening of line. 


Widening of line. 

Messina ; sheet 
cut 55i 44 m. 



Appendix II. 

latitude— 10* 18' BO* N, _____ Height of barometer oistern above 

Longitude— 6h 09m 52® E, mean sea level 7,688 feet. 

Mean monthly and annual Meteorological Results at the Kodaik&nal Observatory in 1908. 
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Appendix IV. 


Kodaikanax, Mean Hourly Bright Sunshine for the year 1908. 


Month. 





Hours. 







J&emarks. 

M 1 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 



’ 

0-15 

0-73 

0-79 

0*86 

0*83 

0-87 

0*83 

0*73 

0-61 

0*66 

0*53 

0*07 


February 


• « 

-09 

*73 

•89 

•90 

-85 

•80 

*79 

-70 

-72 

*65 

*52 

*13 


March. 


• . 

-18 

-85 

-89 

-92 

*91 

-83 | 

*76 

•66 

-50 

■48 

•42 

•31 


April . , 


. . 

•21 

•80 

-93 

*95 

•97 

-95 ; 

■87 

*83 

71 

-65 

*50 

•20 


May » * 


■» * 

•19 

*65 

•90 

•97 

*93 

-84 

*74 

•62 

-49 

-35 

•35 

*13 


J une . . 


. * 

•12 

'ss ; 

-56 

| *59 

■57 

*49 

-38 

•33 

-39 

-22 

1 *21 

-10 


July . . 

9 + 

• • 

-05 

•26 

*4l 

*45 

*39 

-31 

-20 

*16 

-09 

-07 

*02 



August 

# * 

„ » 

-17 

*59 

-71 

•70 

•73 

•70 

*54 

*32 

■ -25 

•15 

*09 

•• 


September- 

• • 

» . 

•01 ‘ 

*38 

-63 

*56 

*59 

•54 

*39 

-23 

*13 

*10 

*17 

-06 


October 


i 


*32 

-49 

- -49 

*35 

■42 

•31 

•21 

•23 

•21 

*16 

j * 04r 


November 


« . 

•08 

j* *56 

*83 

*84 

•82 

-81 

•67 

•62 

•57 

*36 

*27 

! *05 

i 


December 

.. 

«. . 

*07 

•51 

*72 

.-85 

*86 

*86 

-89 

*85 

*80 

-70 

*46 

J * 04 



Mean 

-• 

0*11 

0*56 

0*73 

0*76 

0-73 

0-70 

0-01 

0*52 

0*46 

0-37 

0-31 

J 0-09 



Appendix V. 


N umber of days in each month on which the Nilgiris were visible in 1908. 



Month. 

Very clear. 

Visible. 

Just -visible. 

Tops only 
visible. 

Total. 



January 

1 

10 

4 

3 

18 



February 

•• 

8 

1 

3 

12 



March 

5 

4 

6 

1 

16 



April 

3 

1 

3 

-• 

7 



May 

2 

2 

5 


9 



June . . 

9 

7 

2 


18 



July . . 

3 

4 

3 

• 

10 



; August . . - . ’ - * * • 

3 

8 

5 

** 

ia 



September . * . . * * * * 

13 

4 

5 

1 

23 



Ootober . - • . . • • 

4 

2 

* 7 » 

1 

13 



November 

*• 

3 

8 

1 

12 



December . . - • • * • » 

9 

7 

• 2 

3 

21 


, 

, Total , . 

... .. - . 

52 * 

60 

51 

12 

175 
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Appendix VIII. 


Abstract of the mean, meteorological condition of Madras in the year 1908 compared with the 

average of past years. 


Mean, values of 

1908. 

Difference from 

Average. 

Reduced atmospheric pressure . . 


* * 





29-857 


0*007 helow. 

29*864 

Temperature of air 

• * 

• * 





81-5 


0*4 above. 

81 T 

Do. of evaporation 

• * 






75-7 


1*2 

74-5 

Percentage of humidity 

* » 






75 


3 

72 

Greatest solar heat iu vacuo 







134*0 


5*7 below. 

139*7 

Maximum in shade 



• * 




91-5 


0*7 above. 

90*8 

Minimum in shad© 



i * 




7 4*7 


Same as 

74-7 

Do. on grass 







72*5 


0*6 above. 

71*9 

Rainfall in inches on 88 days 







55*97 

! 

6*95 „ 

49*02 

General direotion of wind 







S.E. 


Sam© as 

S.E. 

Daily velocity in miles . . 







130 


4 1 below. 

171 

Percentage of cloudy s fey 







44 


5 „ 

49 

Do. of bright sunshine . . 







48-7 


9-7 „ 

68*4 


Duration and quantity of the wind from different points. 


Prom 

I 

Hours. 

Milos. 

From 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

From 

Hours. 

Miles. 

hi orth 

102 

646 

East 

178 

872 

South 

265 

1,608 

West 

331 

2,630 

N. by E. . . 

321 

1,798 

E. by 8. . . 

286 

1,128 

S. by W. . . 

282 

1,370 

W. by N... 

150 

1 ,114 

n.jst.e. 

324 

1,938 

E.S.E. .. 

326 

1,368 

SAW. . . 

272 

1,480 

W.N.W. .. 

117 

819 

K.E. by N. . . 

464 

3,320 

S.E. by E. 

264 

1,377 

S.W. by S. 

173 

698 

K.W. by W. 

54 

367 

j 

ISLE. 

237 

1,602 

S.E. 

556 , 

3,342 

S.W. 

165 

833 

br.w. 

53 

340 

K.E. by E. 

235 

1,582'' 

S.E. by S. 

610 

4,528 

S.W. by W. 

176 

802 

N.W. by N. 

60 

297 

EJST.E. 

177 

915 

S.S.E. 

453 

3,020 

w.s.w. .. 

291 

1,621 

sr.N.w. .. 

106 

600 

E. by 1ST. . . 

167 

1,064 

S. by E. . . 

342 

1,855 

W. by S. . . 

274 j 

1,701 

1ST. by W... 

187 

998 


There were 786 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 27 miles. 
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Appendix XII. 


Madras Observatory. — Wind, cloud, and bright sunshine, 1908. 


Month- 

Wind resultant. 


Clouds (0 — 10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 




MILES. 




1 


! 

HOURS. 


January . . 

- * 

•* 

88 

e.it.e. 

8-6 

4*0 

2-0 

2-1 

2*9 

7-2 

9-3 

February 


» « 

68 

E. 

2-7 

3-0 

2-6 

2 0 

2*6 

8-1 

9-8 

Marcia 



83 

S.E. 

2-8 

3*4 ' 

2-6 

1-9 

2-7 

7*6 

9-9 

April 



145 

8.S.E. 

40 

3-0 

3-8 

1-2 

2-6 

8-4 

- 

11-0 

May 


r * 

162 

S. by El. 

3-6 

3-4 

3-8 

3-0 

3*6 

6*6 

8*6 

June 


• « 

98 

S.W. 

6*0 

5*6 

6*3 

6-2 

6*0 

4-4 

7*4 

J aly 
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S.AV. by \V. 

7*6 

7*3 

7*6 

7-7 

7*6 

2*6 

7*6 

August * • 
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S/W. by S. 

6-6 

6-3 

7*4 

5*9 

6*6 

3*2 

8*7 

September 
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S.W. by S. 

6-3 

5 6 

6-9 

5-1 

5*7 

4*9 

9*8 

October , * 



29 

E. by N. 

4*1 

4*5 

6*6 

4-9 

4*8 

5-7 

10-4 

N ovember 

« • • • 


111 

N. by E. 

3*7 

4-4 

4*6 

3-1 

4*0 

6*2 

9*9 

December 

• * mm 


172 

3ST.E. by 1ST. 

4*4 

4*8 

4-5 

3*8 

4-4 

6*6 

8*3 


Annual 


27 

S.E. 

4-8 

4 6 

4-5 

3*9 

4*4 

5 9 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPORT OF THE KODAIKANAL OBSERVATORY FOR 

THE YEAR 1909. 


1. Staff. — The staff of the 
follows : — 

Director 

Assistant Director . . 

First Assistant . . 

Second Assistant . . 

Third Assistant . . 

Fourth Assistant 
"Writer 

Photographic Assistant . , 


observatory on the 81st December 1909 

. . O. Michie Smith, B.Sc. 

. . J. Evershed. 

• . S. Sitarama Aiyar, b.a. 

. . Gh Nagaraja Aiyar. 

. . A. Y. Subrahmanya Aiyar, b.a. 

. . S. Balasundaram Aiyar. 

. . JLi. N\ Krishnaswami Aiyar. 

. . R. Krishna Aiyar. 


was as 


The first assistant, M.R.Ry. K. V. Sivarama Aiyar Avargal, m.a., b.l., retired 
from the service on medical certificate on February 12. He had done much valuable 
work during his service of 15 years in the Madras and Kodaikdnal Observatories and 
it was with great regret that the decision of the medical authorities that he could 
not again return to work was accepted. Mr. S. Sitarama Aiyar, Mr. G. Nagaraja 
Aiyar, and Mr. A. Y. Subrahmanya Aiyar were respectively confirmed as first, second 
and third assistants. The first assistant was on privilege leave for 40 davs from 
July 26, the second assistant for 1 month and 2 days from October 18, and the 
fourth assistant for 17 days from March 4, and for 4 I days from November 12. 

The subordinate staff consists of a book-binder, a book-binder’s boy, a mechanic 
■five peons, a boy peon for the dark room, and two lasoars. 3 * 5 

2. Distribution of work. — The Director is in charge of the 40-foot spectro- 

graph and the pyr heliometer ; the Assistant Director ls in charge of the spectro- 
Heliograph and associated instruments. The first, second, and third assistants are 
in charge of the work with the Cooke equatorial (spectroscopic), the Lerebour and 
Seoretan equatorial (visual), the photoheliograph, the transit instrument, and the 
seismometer. They nave also to do the astronomical computing and the preparation of 
the observations for the press. The fourth assistant has charge of the clock com- 
parisons and, with the help of the writer, is responsible for the whole of the meteoro- 
logical work. The writer is responsible for the accounts, correspondence, and all 
office records. The photographic assistant has charge of most of the photographic 
(developing, printing, etc. & y 

3. Buildings and grounds. — From April 1 the responsibility for all the 
minor repairs to the buildings, fences, etc., was transferred from the Public Works. 
Department to the Director and an annual grant wilL be made for the purpose. 
This, while involving a considerable amount of extra work, renders it much easier 
to keep all the buildings in good repair and is certainly an economical arrangement. 

(«). Spectrohelio graph building . — The roof of the main building has been 
covered with ruberoid and is now in a satisfactory condition. Two new piers have 
"been built in it for carrying a new spectrograph (No. III.). 

(b) Grounds . — A large number of pine and cypress trees have been planted to 
the east of the spectroheliograph building wheie the ground is at present very bare, 
and it is hoped that enough of seedlings will be available during the current year to 
complete the planting of this area. 

'I he trees formerly planted in various parts of the compound are making good 
progress and are already exercising a most valuable influence on the observing 
conditions. The plantation surrounding the Observatory compound on the west and 
north-west was burned down on January 26, for the second time, and the Obser- 
vatory compound was protected from the flames only by the strenuous exertions of 
the staff. A beginning has been made in planting a screen of wattle round the part 
of the compound most exposed to fire and it is hoped that when this grows up it will 
greately reduce the risk. 
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-4. Instruments. — The following are the principal instruments belonging to 
the Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb with a five -inch Grubb 
portrait lens of 3G inches focus attached. 

Speetograph I. — consisting of slit, collimator lens of 4 or 7 feet focus, 2-inch parabolio 
grating, and camera tube without lens. Used in connection with an 11-inch polar 
siderostat and 6-inch Grubb lens of 40 feet focus. 

A. rhomb with ends out at 45° mounted on a graduated circle can he placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 

Spectrograph II. — consisting of slit, collimator lens of 3 feet focus, 3-inoh plane 
grating and camera lens of 7 feet focus. Used in connection with the 12-inch 
photo- visual lens of the spectroheliograph. 

Spectroheliograph — with 18-inch siderostat and 12-inch Cooke photo-visual lens of 20 
feet focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph Dallmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Two phototheodolites by Steinheil, for cloud photography. 

Sextant. 

Evershed spectroscope with three prisms for prominence and sunspot work, by Hilger. 

Mean time clock, "Kullberg 6326. 

Do- Shelton. 

Mean time Chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape obronograph, Fuess. 

Micrometer for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited 

Two Balfour Stewart actinometers. 

Buchanan’s solar calorimeter 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Bichard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliomoter. 

Single meniscus lens 5" aperture, J 5-feet focus. 

An 18-inch concave mirror by Henry of Paris belonging to the Assistant Director has 
been mounted in the spectroheliograph room for general spectrum work and for 
large scale photographs of sunspots. 

Spectrograph III. — -consisting of slit provided with vertical and horizontal millimetre 
scales for measuring position angles and a reflecting devioe for rotating the sun’s 
image, collimator lens of 210 c.m focus, 6 inch Michelson grating, and camera lens 
of about 4 metres focus. The spectrograph is used with the 18-iuoh concave mirror. 

The Observatory was struck by lightning twice during the year, on March 29 
and in May and considerable damage was done to the electrical instruments. On the 
first occasion the flash apparently entered by the telegraph line and, though part of it 
went to earth through the lightning discharger, enough remained to splash on to the 
internal circuits. It stopped the standard clock through the fusing of the seconds 
•contacts, fused the coils of one of the relays and several bells, and injured the tele- 
phones. The wire leading to the spectroheliograph house was fused where it came 
near the branch of a tree. 

On the second occasion the only damage done was to a bell circuit. New and 
more sensitive lightning dischargers have now been placed on the main circuits 

OBSERVATIONS. 

( a ) Solar Physics. 

5. The following table shows for each day the solar observations that 
made : — 


were 



Solas Observations in 1909 . 
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Soi/AR Observations — Abstract. 


1909. 


— 

January. 

(— 

si 

& 

•S 

March. 

April. 

May. 

June. 

>% 

13 

Ha 

August. 

September. 

October. 

*4 

<D 

rQ 

i 

CD 

> 

O 

*•4 

CD 

1 

O 

CD 

Q 

Total. 

A 

28 

28 

31 

30 

28 

29 

29 

30 

28 

30 

29 

29 

349 

B 

IS 

13 

10 

6 

7 

5 

1 


5 

5 

7 

12 

89 

O 

27 

28 

30 

29 

27 

23 

16 

24 

24 

27 

27 

27 

309 

D 

27 

28 

31 

30 

27 

25 

25 

27 

26 

30 

27 

29 

332 

TS 

2« 

28 

31 

30 

27 

25 

20 

25 

27 

29 

26 

28 

324 

! 


There was a general resemblance between the observing conditions in 1908 and 
1909. July was the worst month in the year and the conditions were good in 
November. Sunspot observations were possible on five days more than in the previous 
year, but there was a slight fall in the number of days on which other solar observa- 
tions and photographs were made. 

6. Photographs of the snn with the Dallmeyer photoheliograph were 
taken on 832 days as against 33 8 in 1908. The greatest defect was in July when 
they were obtained on only 1 6 days At the request of Greenwich, double exposures 
are taken twice a month for determining the error of orientation of the photographs. 
Out of 91 solar negatives asked for by Greenwich Observatory it has been possible to 
supply 85. 

7- Observations of sunspots.— The sun is examined for spots and faculae 
every morning when the weather permits. The sun’s image is projected on an 
8-inch disc and the positions of spots and faculae are marked on it. The discs 
are prepared by the eyanotvpe process from the large scale drawings of Father 
R. de Beaurepaire, as mentioned in last report. 

8. Sunspot spectra. — («) Visual . — This work is done in accordance with 
the suggestions issued by the committee of the International Union for Solar 
Research. It includes the comparison of the spot spectrum with a standard map for 

the region 5210 A to F., a detailed study of C and D :J , and observations of varia- 
tions in intensity of the following iron lines : — 5883*58 5397-34, 5404-36 5405-99 
5424-29, 5429-91, 5445-26, 5447-13, 4924-11 , 5234-79,5316-79 and 5535-06. Till 
April .^0, 1909, the standard map mentioned above was the IMount Wi Ison provisional 
photographic map but since that date the map prepared in this Observatory in 1907 
has been used. 

(6) Photographic. — Spectrograph II. was employed early in the year in photo- 
graphing spot spectra with high dispersion for the purpose of detecting relative 
displacements of the lines most and least affected by pressure. All the best plates of 
the series have been measured and the results published in the Observatorv 
“ Memoirs ” (Part I.). J 

In the same series of photographs systematic line displacements due to radial 
movement of the penumbral gases were detected. The results of a preliminary 
investigation of this phenomenon have been published in bulletin No. 15, and in the 
Monthly Notices of the Royal Astronomical Society, Volume l .XIX. 

A new and very powerful spectrograph, No. III., has been constructed during 
the year. In this a parabolic silver-on-glass mirror forms the solar image on the slit 
plate, and a 6-inch plane grating by Michelson is used. Work with this instrument 
has been concentrated on problems connected with radial movement in sunspots, and 
a considerable proportion of the photographs secured with it have been measured. 

The results indicate an accelerating outward movement of the gases at the base 
of the chromosphere in all spots, and an inward motion of calcium vapour at high 
levels in most spots. Particular attention was also given, in the case of large spots, 
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favourably situated on the disc to line displacemeuts indicating a rotational 
movement, and strong evidence has been obtained in many instances of a relatively 
slow rotation, which is opposite in direction in the two hemispheres. 

9. General spectroscopic work- — a series of limb and centre comparison 
plates of selected regions of the spectrum has been obtained with spectrograph III. 

These are on a scale of 1 mm. = 0-3 A and form excellent material for measurements 
of the displacements towards the red of the lines at the sun’s limb. They will be 
studied with especial reference to ( a ) the lines most and least affected by pressure, 
and (5) the enhanced lines. They are also available for a study of the relative inten- 
sities of the lines at the sun’s limb compared with the centre of the disc. 

A spectrograph has been designed and partly constructed in the observatory 
workshop for photographing the spectrum of Halley’s comet. It is intended to 
employ the 18-ineh parabolic mirror for this work, and a reflecting slit made of 
silvered glass will be used. 

10. Prominences. — Prominences were recorded visually on 809 days as against 
310 in 1908, but on as many as 65 days the combined visual and photographic 
record was imperfect owing to unfavourable weather conditions. The weather was 
most unfavourable in July when the prominence record was complete on only 9 days.. 
The record of the prominences is made round the disc on . which spots and 
faculse have been projected and with the discs now in use the apparent positions 
of prominences are easily read off directly. The visual record is compared with the 
spectrohelio grams and all prominences shown in the photographs but not in 
the drawing as well as conspicuous extensions of Ca prominences inside the disc- 
of the sun are added in blue pencil. Where there is much difference between the 
photograph and the drawing the differences are noted. In the case of eruptive or 
metallic prominences the spectra are examined, the most conspicuous bright lines are 
recorded, and all large displacements of the C line are also noted and their amounts 
estimated . 

11. Work with- the spectroheliograph- — This instrument was in use 
throughout the year. The camera slit of fixed width and fitted with windows at the 
two ends with automatic shutters has continued to work well. This slit, which was 
fitted in 1908, greatly simplifies the working of the instrument and the number of 
failures from imperfect adjustments bas been negligible. 

Photographs of the sun’s disc in K 2 light were obtained on 324 days and 
limb photographs showing the prominences on 272 days. Most of the disc plates 
show the prominences also, more or less distinctly, even when the sky is too diffusive 
for limb photographs. It has been possible therefore to measure position angles and 
heights of prominences from all available plates on 312 days, the results for both 
prominences and flocculi were not statisfaetory on 1 1 days owing to unfavourable 
weather. 

The position angles and heights of the prominences photographed have been 
measured by Mrs. Evershed, who has also made detailed studies of the minute 
structure and changes of form in some of the more interesting cases. 

The best disc plate of each day has been copied on an enlarged scale on 
bromide paper as heretofore, the prints so obtained being oriented and pasted in 
order on card sheets for future reference. 

Prominence spectroheliograms for 39 days were received from the Solar 
Observatory, South Kensington, and flocculi plates for 321 days were sent in 
exchange. o 

12. Solar radiation- — Observations with the Angstrom pyrbeliometer were 
made on 5 days. The maximum reading obtained was 1-654 on January 11. The 
year as a whole has been very unfavourable for this work owing to the abundance 
of cirrus cloud. 

The new method of estimating variations in the solar radiation mentioned in. 
the last report has continued to occupy the attention of the Assistant Director, and 
a large amount of experimental work has been done. 
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The practicability of the method of comparing the photographic intensity of 
moonlight with that of the extra focal images of certain stars has been demonstrated 
and a form of apparatus which satisfies the required conditions has been worked out. 
Unfortunately the climate of Kodaikanal appears to be unsuited for this work as may 
be judged from the statement that throughout the past year there has been no single 
night near full moon in which the sky was entirely unclouded or free from faint 
streaks of cirrus. The tendency to heavy dews is also a serious difficulty. It is 
much to be desired that so promising a method of estimating changes in the sun’s 
output of energy may be taken up at some more suitable locality. 

Summary of Results. 


13- Sunspots- — The following table shows the monthly number of new 
groups observed, the mean daily number of spots visible, and the distribution 
between the northern and southern hemispheres : — 




January, 

February. 

March. 

April. 

May. 

June. 

! 

1*3 

*-* 

i 

ao 

pi 

hO 

Pi 

-d 

September. 

October. 

CD 

la 

<x> 

o 

M 

OJ 

i 

CD 

CD 

Year. 


New groups 


19 


24 

f 22 

10 

15 

12 

16 

18 

23 

31 

20 

22 i 

X>aily number . . 


4*5 

4-2 

4-4 

3*1 

2*7 

2*2 

2*2 

2*3 

2*4 

4*5 

4*9 

4*8 

3*5 

North 


8 

5 

0 

4 

3 

4 

7 

6 

6 

13 

13 

8 

83 

South 


1 n 

i 

11 

18 

18 

! 

7 

11 

5 

10 

7 

10 

18 

12 

138 


There was a marked revival in spot activity during the last three months of the 
year but for the year as a whole there was a slight decrease. The total number of 
new groups for the years 1907, 1908, and 1909 were respectively 301, 262, and 
220, and the mean daily numbers were 4*4, 4*6, and 8*9. 

Sonthern spots continued to preponderate greatly over the northern, the 
proportion being oven higher than in 1908. So also the mean latitude of southern 
spots was slightly higher than that of the northern ones in every month except 
September and November. The mean latitudes for the whole year were 8-9 for 
northern spots and 10 *8 for the southern. 


On five days the sun’s surface was recorded as free from spots. There was 
one day, December 2b, on which ten groups were observed. A striking feature of 
the last three months of the year was the comparatively large number of groups 
which contained fairly largo spots. 


The following 


year : — 


January- 


Nos. 


1693 
I 594 
i 595 


February- 


Nos.<J 


1605 
1607 
J 609 
1611 
1612 
j 613 
1615 


.March 

Nos 


f 1629 
* \1632 


were the most important groups of spots seen during the 


These spots were large and were changing rapidly. Their 
spectrum indicated that they were active. O was frequently 
observed reversed and dark D 3 was seen near them. In the 
case of No. 1593 the D s line was seen bright over the whole 
of the main umbra on the 23rd. 

All of these were large and most of them were spectroscopically 
active. Reversals and displacements of C as well as 
darkening of jD 3 were frequently observed near them. 


These were scattered trains of spots and were very active as 
indicated by the behaviour of the C and 1> 3 lines. 



April — ~ 

XT f 164b 
N °s. | 1649 


7 


JVTay 


f 1659 
Nos 1 1662 

IN OS. 1063 

L.1667 


June — 

f 1671 
| 1673 
Nos.< 1678 
1681 
1^1683 


July — 
Nos. 


/ 1690 
11693 


August — 

No large spot 

Sep temb er 

f 1714 
I 1715 
Nos. < 1719 
1 1725 
11726 


October — 

f 1729 

Nos. 1 1734a 
11731 


were the only groups which contained fairly large spots. 
No. 1649 developed a large number of companions as it 
neared the central meridian, and "by the time it had reached 
it, had become a train of three large spots. 

All of these were large. No. 1663 was the only one in which 
disturbances in O and X) 3 were frequently observed. It was 
first seen as a double-spot group with the two spots nearly 
equal in size, but the leader gradually diminished and the 
following spot increased in size till on the 15th the former 
had almost disappeared while the latter was a large spot 
but of irregular outline. 

All of these contained large spots. Nos. 1671, 1678 and 1681 
first appeared on the sun as small spots and grew in size as 
they advanced westwards. Nos. 1673 and 1683 came round 
the east limb as large spots but the former dwindled away 
and disappeared before it reached the west limb. 

were the only large spots. No. 1690, when traversing the 
eastern half of the sun, developed a large number of compa- 
nions which began to vanish after it had crossed the central 
meridian. No. 1693 developed on the side of the sun turned 
towards us and was visible to the naked eye. The smaller 
companions of this spot also began to vanish when traversing 
the western half of the sun. 

appeared on the sun during the month. 

were the large spots of the month. Nos. 1725 and 1726 were 
returns of Nos. 1714 and 1715 respectively. The latter two 
after crossing the central meridian developed suddenly into 
trains of large spots. No. 1715, when it reached the west 
limb, was associated with a metailic and highly eruptive 
prominence. No. 1719 was a large spot when it came round 
the east limb on the Ibth and for several days afterwards the 
O line was observed reversed on or near it. On the 28th 
at or a little before 10 h 30 m there was a sudden and very 
violent out-burst of bright gases on or near the spot. The 
whole area was seen as a bright prominence projected on the 
sun’s disc though the observing conditions were poor. The 
prominence showed displacements of the hydrogen lines but 
the direction and the amount of motion indicated as well as 
the form of the prominence were rapidly changing. A Ca 
flocculus photograph taken at 10 h 39 m showed the spot region 
to be completely filled with bright matter and the spot itself 
was not visible. About the time of the outburst there was 
a sudden and large rise in the Horizontal Force record of the 
magnetograph. 

These were the most important of the large spots seen during 
the month. Nos. 1729 and 1734a suddenly developed 
into trains of large spots when about 25° west of the central 
mei'idian. No. i731 was a very large group covering nearly 
15 c of longitude. It was found to drift steadily westwards and 
its position in longitude had changed considerably before it 
returned as No. 1748. It underwent much change of form 
from day to day, C was frequently reversed in it, and H 3 was 
often seen dark. On October 15 when the group was within 
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November — 

f 1762 
| 1766 
Nos. < 1769 
k 1770 
^1772 

December ■ — 

( 1782 
) 1786 
I 1787 
Nos. -J 1788 
1790 
1793 
^1797 


2 days of the west limb C was brightly reversed over an 
extensive area near the group and it was seen as a changing 
prominence projected on the sun’s disc. It was first observed 
at 9 h 13 m and there was nothing left of it by 10 h BO" 1 . 

All these contained large spots. No. 1766 formed near the 
central meridian and showed disturbances in C. No. 1772 
also formed on the visible disc and after it had crossed the 
central meridian became a fine and active train of large spots. 


All these lay between longitudes 57° and 253°. The other half 
of the sun was comparatively inactive. But even of these 
groups No. 1782 was the only one which showed any striking 
features, spectroscopically or otherwise. 


14. Prominences - — The activity as estimated by profile areas has been well 
maintained throughout the year, but the numbers obtained show a reduction of 23 
per cent, compared with the previous year. 

The general activity of the two hemispheres compared with 1908 is given in the 
following table : — 

Mean daily 'profile, areas of prominences. 


North. 

South 


1908. 

8 qua re minutes. 

2-41 

2-98 


1909. 

Square minutes. 
2-10 
2-04 


Total . . 5-39 


4-14 


Considerable changes have taken place in the distribution of the prominences in 
latitude. The polar regions in both hemispheres have been inactive, that is, the 
mean areas in the regions comprised between latitudes 65° and the poles have fallen 
to less than one-tenth of the areas found in lower latitudes. A well-marked zone of 
activity has developed between the parallels 45° and 55° in the northern hemisphere, 
a corresponding active region in the south recorded in 1908 having subsided. Such 
alternations between north and south have been recorded previously and appear to 
he a characteristic feature of prominence development. This change has had the 
effect of restoring the balance of activity between the hemispheres which have been 
sensibly equal in 1909. 

There has been a great rednction in the number of metallic prominences 
recorded, particularly in the southern hemisphere, and the mean latitudes have 
decreased largely. The mean and extreme latitudes observed are given in the 
following table : — 


Metallic prominences. 



Number 

observed. 

Mean, latitude. 

. 

Extreme 

latitude. 

North 

41 * 

• • 

- . 

21 

op 

9 

qo 

2° 

16° 

South 

• • 

m 4k 


20 

12°* 2 

2° 

22° 


9 


The prominence activity in each month may be estimated from the following 
table : — 


JVum bers of Prominences . 


IYT onth . 

Prominences 
one minute 
or more in 
freight. 

Metallic . 

JEruptiT©- 

January 

« & 


57 

5 

4 

February . . 

•a <9 


64 

7 

8 

Mar 0 b 

« • 


52 

6 

6 

April 

* # 


73 

6 

6 

May 

0 • 


43 

1 

1 * 

June 

« « 

. . 

29 

1 

1 

J uly 

• • 


11 

1 

. . 

August 

m • 

m 

24 

» - 

. 

September . . 

m * 

* * 

46 

3 

7 

October 

• « 

• o 

37 1 

3 

2 

November . . 



45 

3 

4 

December . . 



58 

5 

* - 


* The eruptive prominence was also metallic. 


The following were the more noteworthy prominences of the year : — 

January. — The tallest and the most active prominence of the month was 
photographed on the 12th at 8 h 3 m , the main part of it was an arch 15° in extent and 
160" high* Subsequent photographs showed it as changing both in form and height, 
and at L4 h 27 m there was nothing left except a narrow slanting strip 10° long, far 
away from the limb and about 285" at the highest point. 

February . — Two prominences photographed on the 25th reached a height of 

240". 

March . — The tallest prominence for the month was photographed on the 7th 
and was 175" high. 

Ajpril. — The main part of an eruptive prominence recorded on the 21st was a 
bright, straight jet 220" high in Oa, but in £I a it was only a faint detached streak 
about 90" high. One of the prominences seen on the 2 3rd was associated with spot 
group 1651 and was bright and metallic, but its height though changing did not 
exceed 80". C was displaced, and the direction as well as the amount of displacement 
frequently changed during the whole time of observation — from 9 h 45 m to.ll h 0 m . 
The greatest displacement observed corresponded to a radial velocity of 115 miles a 
second towards the observer. The prominence showed about 80 bright lines between 
C and F. 

May. — Two of the largest prominences of the month were detached clouds, 
270" and 240" high, photographed near the west limb on May 16. 

June. — An eruptive prominence was recorded on the 2 3rd, situated at latitude 
-f- 25° west, at 8 h 50 m . O was displaced to violet over the whole prominence, the maxi- 
mum displacements being 4 A. The prominence was changing rapidly. The height 
in Ca varied from 70" at 8 h 7 m to 230" at 9 h 2l m and 150" at 9 h 50 m . A rather faint 
prominence, 90" high, was photographed at this position on the next day. 

July. — Only one metallic prominence was observed during the month. It was 
seen on July 6 at latitude — 8° east. 

August. — The highest prominence recorded was only 120". The only promi- 
nence which showed any activity was a very bright one, 45" high, seen at latitude 
_|_ 9° east at I0 h 10 m on the 14th. At 10 11 20 m there was only a detached streak 20" 
high left of it. An hour previously at about 9 11 6 m nothing had been seen at the 
same place. The Ca photographs also did not show anything. 

September. — The tallest prominence recorded for the month was also an 
eruptive one which was photographed at latitude — 15° west on the 23 rd, and 
reached a height of 330". 


3 
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October. — The tallest prominence of the month was 240" high observed in 
about the same position on the 9th and 10th. 

November. — A highly eruptive prominence which was also the highest for the 
month was recorded at latitude -|- 18° east on the 30th. C was displaced and the 
amount and direction of the displacement, as well as the form of the prominence, 
underwent rapid changes. The maximum displacement corresponded to a velocity 
towards the observer of 200 miles a second and the maximum height recorded was 
360". A smaller, but equally active and brighter prominence, had been observed at 
the same position on the previous day. A noteworthy feature was that, during one 
of the transformations it was undergoing, the main part consisted of a number of 
bright concentric arches. 

December. — The tallest prominence of the month was a detached vertical strip 
360" high which was photographed at latitude — 55° east at 8 11 13 m on December 23. 

( [ b ) Other observations. 

15. Time. — The error of the standard clock is usually determined by reference 
to the 16 h signal sent from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph department which permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Madura division who 
takes much interest in the accuracy of the time service. Time determinations are 
made with the transit instrument at frequent intervals, as a check. 

The usual time signal to the station was given, by means of a flag, throughout 
the year. 

16. Meteorology. — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , 10 h , and 16 h local mean time. Tempera- 
tures and pressures are recorded continuously by a Liichard’s thermograph (wet and 
dry bulb) and barograph, and the mean temperature and pressure are obtained from 
the traces corrected by reference to the eye observations. The wind direction and 
velocity are obtained from a 11 eckley anemograph. 

Pressure .* — The mean pressure for the year was 0*029 inch below the nor m al. 
It was in defect in every month of the year. The highest mean pressure recorded was 
22*919 inches on March 27 and the lowest 22*611 on June 3. 

Temperature. — The mean temperature for the year was 0°*3 below normal. It 
was 1°*4 in excess in January normal in March and in defect in all other months. 
The greatest defect was 0*8 in July. The maximum shade temperature recorded was 
72°*7 on March 9, and the minimum 43°*0 on February 6. The highest temperature 
shown by the black bulb in vacuo was 142°*6 on April 17 and the lowest temperature 
on the grass was 26°*2 on February 13. 

Humidity. — The mean humidity of the year was normal. The greatest 
differences from normal were a defect of 15 0 /° in January and an excess of 6 0 /° in 
August, November, and December. 

Rain. — The total rainfall for the year was considerably above normal and the 
distribution throughout the year was very abnormal. It was largely in excess in 
January and August (7 inches and 10 inches), and largely in defect in September and 
December (5^- and 4 inches). The rainfall of August was a record for that month 
while that of September was the smallest on record. The greatest fall in one day 
was 4*51 inches on January 1. 

Wind. — On the average for the year the wind was somewhat weaker and two 
points more northerly than the average. The amount was in considerable excess in 
January, March, and September and in considerable defect in April, June, October, 
and December. The largest amount of wind in any one day was 689 miles on March 
■5 and the smallest 104 miles on May 28. 


* There is some reason to "believe that these barometer readings are about 0-01 inch too low, but no change in the- 
barometer oorreotdon can he made till a comparison is obtained with a standard. 




11 


Transparency of the atmosphere . — The transparency of the lower atmosphere, as 
judged hy the visibility of the Nilgiris, was much below the average. They were 
seen on only 147 days as against 175 in 1908. 

Cloudl and sunshine. — The year as a whole was rather less cloudy than usual 
and the amount of bright sunshine exceeded the average by 140 hours. 

17. Seismology. — The Milne horizontal pendulum worked well throughout the 
year and the results are given in Appendix X. The watch had to be sent to Madras 
for repairs in November, but this did not affect the working of the instrument as the 
standard clock marks each hour on the paper by an electrical device, and the marks 
made by the watch are used only in case of a failure in the electric record. Sixty- 
eight earthquakes were recorded during the year. The original records are retained 
here, but copies of the traces of the more important shocks are sent to the British 
Association Committee, the Strassburg International Bureau, and to other workers on 
the subject who ask for them. 

18. lilbrary. — One hundred and fifty-eight books were bound during the year. 

19. Publications. — Bulletins ISTos. XIV. to XVIII. were published during the 
year, No. XIX. is in the press and Part I. Volume I. of the Memoirs was ready for 
distribution at the end of the year. Bulletins Nos. XIV. and XVII. deal with promi- 
nences observed in 1908, No. XV. with c< Badial movement in spots 77 and No. XVIII. 
with ct Pressure in the reversing layer 57 ; No. XVI. is “ On the curvature of lines in 
the spectrum formed by a plane grating, 7 7 by Or. Gilbert T. Walker. In addition 
to these, the following papers were published during the year : — 

ct Badial Movement in Sunspots 77 by J. Evershed. (M.N., B.A.S., IXIX., 

No. 5.) 

“ A Solar Outburst and a Magnetic Storm 77 by C. Michie Smith. (M.N., 
B.A.S., LXX., No. 1.) 

20. G-eneral — .S uffi cient observations having been obtained for comparative 
purposes, the Periyakulam Observatory was closed at the end of April 1909. 

The Director-General of Observatories visited the Xodaikdnal and Madras 
Observatories in January. The Director visited the Madras Observatory in Novem- 
ber. When there, he obtained an interview with His Excellency the Governor to 
discuss the probable effect on the Madras Observatory of the proposed erection of a 
new General Hospital on the Spur Tank (see the Deputy Director’s report). His 
Excellency pro mi sed that, if the scheme was carried out, all necessary care would be 
taken to safeguard the interests of the Observatory. 

The Public Works Department has so far made no progress with the electric 
light installation in spite of various attempts made by the Director to impress upon it 
the urgency of the work. 

The s taff of the Observatory has worked well throughout the year and the Eirst 
Assistant, Mr. S. Sitarama Aiyar, deserves special mention for efficiency and zeal. 

The Observatory, KobaikAnab, C. Michie Smith, 

February 1910. Director , FCodaikdnal and Madras Observatories. 
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II. — REPORT OF THE MADE AS OBSERVATOBY FOE THE YEAR 3 909. 

1- Staff. — The computer went on privilege leave tor one month. There were no 
other changes in the staff during the year. 

2. Time Service. — Ho change was made in the programme of astronomical 
observations ; these have been restricted as usual to meridian observations to deter- 
mine time. The only change in the time signals distributed is the following ; the 
4 p.m. roll now commences 2 minutes before 4 p.m., instead of 3 minutes as hitherto. 
The change has been in effect since the 19th of March under the order of the Director 
of the Observatory. The Fort Time Signal was fired correctly at noon and 8 p.m., on 
701 out of 780 occasions giving a percentage of success of 96. Some of these failures 
were traced to the bad earth at the Observatory ; a new one was therefore put down 
in the bed of the river by the Telegraph Department. The time ball at the Port Office 
was dropped correctly at 1 p.m. on every occasion except 4 throughout the year and 
on 2 out of these 4 it was dropped correctly at 2 p.m. 

3. Meteorological Observations. — Meteorological observations were conti- 
nued as usual. The 10 h and 16 h observations were reduced and sent to the 
India Meteorological office on Form F. Observations on cloud movement were 
continued. Besides the ordinary weather telegrams, special storm observations were 
sent on two occasions to Simla and on 47 occasions to Calcutta. The tabulation of 
the traces of the autographic instruments at Madras and of the anemograph at 
Dodabetta are brought up to date. 

4. Buildings. — Certain repairs to the quarters of the Deputy Director wore 
effected during the year. 

5- Instruments. — The following is the list of instruments at the Madras 
Observatory on the olst December 1909 : — 

(а) Astronomical. 

Eight- inch Equatorial Telescope — Troughton & Simms. 

Sidereal Clock — Haswall. 

„ Dent, No. 1408. 

,, S. Reifler, No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton and Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Knllberg, No. 5394. 

„ ,, No. 6544. 

„ Parkinson aiid Frodsham, No. 2352. 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — It. Fuess. 

Relay for use with the Chronograph — Siemens. 

(б) Meteorological. 

Richard’s Barograph — No. 10, D. Casella. 

„ Thermograph — No. 3618, L. Casella. 

Beekley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, Il<. Casella. 

Anemoscope — P. Orr & Sons. 

Nephoscope — Mons J ules Daboscq & Ph. Pellin. 

Barometer, Eortin’s — No. 1771, L. Casella. 

,, No. 725, L. Casella (spare). 

„ No. 1420, L. Casella (spare). 

Dry Bulb Thermometer — No. 94221, L. Casella. 

,, No. 38037, Negretti & Zambra (spare). 

Wet Bulb Thermometer — No. 94219, L. Casella. 

,, No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra. 

Dry Minimum Thermometer — No. 69047, L. Casella. 

Wet Minimum Thermometer — No. 91753, Negretti & Zambra. 

Sun Maximum Thermometer — No. 10479, Negretti & Zambra. 

Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 

Rain-gauge (8" diameter) — No. 1042, Negretti & Zambra. 
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Measure glass loi above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

_ The axes and bearings of the transit instrument were examined and cleaned 
during the visit of the Director in November. The rate of the Riefler Clock has 
been steady. The Haswall Clock which was taken down last year was put up again 
and is keeping a steady rate. The Sidereal Oloek by Dent was ©leaned and the cord, 
carrying the weight was renewed. 

The body of the equatorial and the pillar were painted, the clock work, circles 
and the eye-pieces w ere cleaned by Messrs. P. Orr & Sons in the early part of the 
year. Halley’s comet was first observed on the 3rd of December. 

In the latter half of September it was stated that a proposal was under consi- 
deration to build a new General Hospital in the Spur Tank — a site on the meridian 
through our transit and a little over one- fourth mile to the north, of it. As I consi- 
dered that this proposal, if carried into effect, would prejudicially affeet our 
, observations of close polar stars and might even render them valueless or impossible, 
it was my duty to call the attention of the Director of the Observatory and the 
Director-General to the matter. This was done, and representations have been made 
on the matter. 

6- Weatlier summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1909 : — 

Pressure. — Pressure was below normal in all months except July and August. 
The greatest excess was 0-010 inch in August and the greatest defect 0-043 inch, in 
January. The highest pressure was B0104 inches on December 20, and the lowest 
29-476 inches on June 5. 

Temperature. — The mean temperature was above the average in January, 
February, June, October, November, and December and below normal during the 
other months. The maximum temperature was below normal in all months except 
October, November, and December, the greatest excess being 4 °-s in October and the 
greatest defect 2 °*8 in September. The minimum, was above normal in January, 
February, November, and December, normal in October andL below normal during the 
rest of the year. The minimum on the grass was above normal in all months except 
May, July and October. The highest shade temperature recorded was J06°T on May 
80 and the lowest 64°-5 on January 25. 

Humidity. — The percentage of humidity was normal in October and December, 
below normal in November, and above normal during the remaining months. The 
driest day was July 18 with 84 per cent, of humidity. 

Wind. — Wind direction was normal for February and May ; it differed most 
from normal in September when it was B points more westerly than usual, the 
average direction being south-west. The recorded air movement was apparently 
lower than usual throughout the year. This however is an effect due to a gradual 
change in exposure of the anemometer. The movement was certainly lighter than 
usual in May when hot weather conditions were much less intense than they often 
are in this month. The abnormal and heavy rain in April and May had completely 
changed the character of the surface of the country, and persistent high temperatures 
with vigorous air movement attending were impossible. 

Cloud. — The percentage of cloud was abore normal in February and below 
normal during the remaining months 

Sunshine. — The percentage of bright sunshine was above normal in October 
and December and below normal during the rest of the year. The total number of 
hoars of bright sunshine during the year was 2,271*1 hours. 

Rainfall. — The rainfall was above the average in January, April, May, July, 
August and September and below during the other months, the greatest excess being 
9*69 inches in April and the greatest defect 10-39 inches in October. The rainfall 
for the year was 46 53 inches on 86 days, being 2-49 inches below the normal. The 

4 
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monsoon rainfall from 15th October to the end of the year was only 4*85 inches 
against an average of 26*00 inches. Several storms formed in the Bay during the 
period, but they formed far to the east and travelled in northerly directions taking 
the monsoon with them and away from the Madras Coast. The greatest fall on any 
day was 5*42 inches on May 4. ^ 

Storms . — A storm formed in the south-west of the Bay on May 2 and 
moving on a westerly course crossed the Madras Coast on May 4. It was of no 
great severity but was effective in directing the south-westerly winds that were 
blowing into the Bay at this time, towards the Madras Coast ; hence heavy and 
general rain fell at Madras and all over the south. The depression passed out into 
the Arabian Sea where it depeened again, and gave very heavy rain on the "West 
Coast. 


Madras Observatory, 
29t5A January 1910. 


B. Ll. Jones, 

Deputy Director . 
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Appendix I. 


EZodaixanal Observatory Seismological Ue cords in. 1909. 


No. 

Date. 

F.T. 

commence 

G.M.T. 

L.W. 

commence 

G.M.T. 

Maxima 

G.M.T. 

End. 

Max. Amp. 

Duration 

Remarks. 


1909. 


H. 

M,. 

H. 


H. 

M. 

K. 

M. 

MM. " 

H. M. j 


1 

Jan. 

22 


12 

38-2 

12 

43*3 

12 

46*9 

13 

08 

1*1 = 0*5 

0 30 


2 


23 

. • 

2 

56*7 

3 

11*5 

3 

14*6 

4 

41 

2-0 = 0-9 

1 44 

Duristan, Persia. 

3 


29 

* . 

1 

18*8 


. 


. 

2 

03 

• . 

0 44 

Widening of line. 

4 

Feb. 

2 

T 

19 

12-2 

19 

18*8 

19 

21*9 

19 

43 

0-6 = 0-3 

0 31 


5 


9 

, . 

11 

37-2? 

11 

55*3 

11 

56*9 

12 

47 

1-0 = 0-5 

1 10 


6 


9 

# * 

14 

38*0 


a 



15 

53 

. . 

1 15 

Widening of line. 

7 


22 

* * 

9 

41*3 

9 

45*4 

9 

45-4 

10 

59 

0*5 — 0-2 

1 18 


8 

Mar. 

7 

. . 

18 

47*4 


* 


. 

19 

06 

. , 

0 19 

Widening of line. 

9 

12 - 

-13 

. „ 

23 

371 

0 

02-6 

0 

06*1 

0 

51 

1-0 = 0*6 

1 14 


10 


13 

. . 

14 

39*8 

15 

11*4 

15 

12*31 

15 

56 

0-6 = 0-3 

1 1 15 











13*6 J 



0*6 = 0*3 

} 


11 


17 

■ % 

10 

33*1 

10 

38*2 

10 

39*2 

10 

47 

0*3 = 0*1 

0 14 


12 

17- 

-18 

, , 

23 

01*3 

23 

15*3 

23 

23*9 

0 

12 

3*5 = 1*7 

1 10 


13 


23 


20 

4L*2 

20 

47*4 

20 

489 

21 

08 

0-6 = 0*3 

0 27 


14 

Apl. 

10 

. . 

5 

61*5 

6 

44*3 

6 

47*4 

7 

59 

0*7 = 0*3 

2 07 


15 


10 


18 

58*4 

19 

29*0 

19 

341 

p 


1-1 = o-c 

? 1 

These run into 

16 


10 

• » 

20 

07-2? 

20 

26-9 

20 

29*0 

21 

38 

2-0 = 1-0 

1 31 J 

each other. 

17 


11 

• • 

14 

45-4 

14 

61*5 

14 

53*6 

16 

22 

0-5 = 0-2 

0 37 


18 


14 

, , 

2 

51*7 

2 

64-3 

2 

64*8 

3 

16 

0*9 = 0-4 

0 24 

Felt at Simla. 

19 


14 


20 

01-8 

20 

22-3 

20 

25*2 

20 

48 

0*5 == 0*2 

0 46 


20 


25 

. . 

22 

OS'4 


» 


. 

23 

29 

• . 

1 21 

Widening of line. 

21 


27 

. . 

12 

55*6 

13 

36*2 

13 

38*2 

14 

42 

0*9 ~ 0*4 

1 46 


22 


29 

, . 

22 

57*6 

23 

03-7 

23 

04*8 

24 

08 

1*1 — 0-5 

1 10 


23 

May 

2 

. . 

7 

49*7 


_ 


„ „ 

8 

24 

. . 

0 34 

Widening of line. 

24 


2 

. . 

22 

12*7 

22 

13-3 

22 

14*3 

22 

42 

0-6 = 0*3 

0 29 


25 


3 


0 

11*2 

0 

12*2 

0 

18*3 

0 

22 

0-8 = 0-4 

0 11 


26 


10 

„ . 

20 

24*9 

20 

24-9 

20 

27*4 

20 

57 

2-3 = 1-1 

0 32 


27 


12 

• • 

1 

35*6 

1 

40*7 

1 

47*4 

2 

21 

0*5 ss C*2 

0 45 


28 


17 


8 

22*3 

8 

351 

8 

41*8 

10 

22 

0*6 = 0*3 

2 00 


29 


30 

, . 

21 

10*5 

21 

30*0 

21 

86-1 

22 

27 

0*6 = 0*3 

1 17 


30 

June 

3 

. , 


? 

18 

42*3 

Boom struck 

23 

01 ? 

18+= + 8*6 

? 

Boom reached 









stops. 





stops 18k 56 *7 350 















to 19* 0 - 8 “ 















Gale of wind. 

31 


8 


6 

06*2 

7 

07*2 

7 

19-7 

8 

23 

1*1 = 0*5 

2 17 


32 


12 

. a 

20 

44-4 

21 

00*3 

21 

20*8 

22 

13 

1*0 = 0*5 

1 29 


33 


18 

. . 

7 

46*4 


* « 


• . 

8 

03 

. . 

0 17 

Widening of line. 

34 


27 

■ . 

7 

39-2? 

8 

13*1 

8 

25-4 

9 

24 

0*6 = 0*3 

1 45 


35 

July 

7 


21 

43-3 

21 

48*0 

21 

51*0 

. . 


12 = 5*8 












53*6 

23 

37 

14 = 6*7 

1 54 


36 


26 


10 

39*2 ? 

11 

03*3 

11 

04*4 

11 

45 

1*6 = 0*7 

1 06 


37 


30 

. * 

11 

07-6 

12 

21*9 

12 

40*2 

13 

56 

1*6 = 0*7 

2 47 

Mexico city. 

38 


31 


20 

43*7 

21 

04*1 

21 

05*7 

21 

44 

0*5 = 0*2 

1 00 


39 

Aug. 

1 

. . 

10 

31*0 


. . 


. . 

10 

55 


0 24 

Widening of line. 

40 


4 

a . 

7 

58*7 


. . 


. . 

8 

10 

. . 

0 11 

Widening of line. 

41 


14 

. . 

6 

44-6 

7 

la -1 

7 

14-1 

8 

05 

1*1 = 0*5 

1 20 

Japan. 

42 


16 


8 

18-5 

8 

2$*6 

8 

31*0 

9 

13 

0*5 = 0*2 

0 55 


43 


22 

. , 


? 

6 

33*1 

6 

34*6 

6 

54 

0*6 = 0*3 

? 


44 


22 

* • 

15 

48*5 


. . 

15 

64*1 

16 

16 

. » 

0 28 

Widening of line. 

45 

Sept. 

3 

. . 

11 

33-0 




• • 

11 

41 

• . 

0 08 

Widening of line. 

46 


5 

. . 

q 

20*6 ? 

9 

26*4 

10 

00-0 P 

9 

b 8 

11 = 0*5 

0 17 


47 


6 

• . 

8 

361 ? 


, , 

8 

42*3 

8 

58 

. . 

0 22 

Widening of line. 

47a 


7 

. . 

15 

36*2 

16 

43*3 

15 

44-0 

16 

07 

0*4 = 0*2 

0 31 


48 


8 

. , 

17 

02*3 

17 

15*4 


a . 

17 

46 

. . 

0 44 

Widening of line. 

49 


8 

. . 

19 

56*7 


. . 


. » 

20 

20 

. . 

0 23 

Widening of line. 

50 


11 

, . 

5 

18*7 


. . 


. . 

6 

42 

. . 

0 ^3 

Widening of line. 

51 


11 

* * 

11 

09*0 

11 

22*7 


, , 

12 

16 

. . 

1 07 

Widening of Jine. 

52 


16 

. . 

19 

00*2 

19 

08*0 

19 

10*0 

19 

28 

0*5 = 0*2 

1 0 28 


53 


16 

* . 

19 

57*7 

20 

23*8 

20 

24*4 

20 

39 

0*4 = 0*2 

0 41 


54 


21 

. . 

19 

09*0 




• * 

19 

51 

. . 

0 42 

Widening of line. 

55 


23 

, , 

6 

310 

6 

35*1 

6 

36*2 

6 

67 

0*6 s= 0-3 

0 26 


56 


27 

• • 

6 

02*7 


, , 


, , 

6 

18 

. „ 

0 15 

Widening of line. 

57 

Oct. 

17 

, . 

22 

34*1 


• • 


a . 

22 

43 

. • 

0 09 

Widening of line. 

58 

20 

-21 

. . 

23 

44*9 

23 

50*6 

23 

62*7 

1 

21 

15+ ■= 7+ 

1 36 

Quetta. 

59 


23 

. . 

10 

06*4 ? 

10 

08*0 


? 

10 

13 

. m 

0 08 

Widening of line* 

60 


30 

• * 

10 

22*5 

10 

37*7 ? 

10 

39*3 

11 

27 

0*6 = 0 -S 

1 05 


61 


31 

. , 

11 

06*9 

11 

58*7 ? 

12 

14-1 

12 

37 

0*5 = 0*2 

1 30 


62 

Not. 

10 

* , 

*6 

22*3 

6 

30*2 

6 

31*0 

7 

56 

1*6 = 0*7 

l 34 

♦ Possibly 2 nd 















P.Ts. 

63 


21 

. . 

7. 

49*7 

8 

03*8 

8 

06-2 

1 8 

53 

1*1 = 0*5 

1 03 


64 

Dee. 

9 

, . 

15 

46*9 ? 

16 

42*8 

16 

45-4 

17 

46 

0*7 = 0*3 

1 59 

2 nd P. Ts. lfifc 















57 . 7 m 

65 


9 

. , 

21 

48-5 

22 

18*7 

22 

24*4 

23 

21 

1*0 = 0*5 

1 331 

Possibly these 

66 

9 

>-10 

, , 

23 

39*2 

23 

48*1 

23 

62*8 

1 

24 

1*1 = 0*5 

1 45 J 

two run into 









| 






each other. 

•87 


29 

* * 

19 

J 

35*1 



1 

- • 

19 

59 

• * 

0 24 

Widening of line. 
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Appendix IV. 


KoDAiE&NAii Mean Hourly Bright Sunshine for the year 1909. 


Month. 

Hours. 

Bemarks. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14. 

14-15 

15-16 

16-17 

17-18 

J aiiuary 


0-15 

0-65 

0*77 

0-81 

0-86 

0-79 

0*80 

0-83 

0*83 

0-73 

0-70 

0*22 


February 

. , 

•14 

•79 

•91 

•96 

*97 

*96 

*89 

•83 

•78 

•69 

-72 

*35 


March. 

. < 

•12 

•85 

•90 

•9& 

•94 

-90 

*85 

•74 

•69 

*61 

*44 

*24 


April . , 


•21 

*82 

•93 

*88 

•89 

*72 

*67 

*62 

•56 

*46 

*40 

*28 


May , , 


*34 

*65 

•70 

•70 

*74 

*62 

*58 

*53 

•42 

•34 

*30 

*19 


June . . 


*23 

•53 

•57 

•64 

*64 

*65 

*49 

•42 

•22 

*20 

*17 

■03 


J uly . . 


•15 

•29 

•32 

*38 I 

*38 

*39 

*38 

*32 

*25 

•19 

*15 

•10 


August 


•20 

*53 

*56 

•53 | 

*50 

* *44 

*27 

•15 

•12 

*08 

*03 

*02 


September 


•03 

•46 

•67 

•67 I 

•71 

•60 

*59 

•47 

•30 

*19 

•11 

*06 


October 


•05 

*41 

•60 

*66 ! 

*67 

•45 

•34 

•28 

*31 

•24 

*15 

*05 


November 


05 

•42 

•69 

*71 

*55 

*54 

54 

*56 

40 

•33 

*17 

*03 


December 

. . 

•04 

•43 

*77 

■78 

*77 

*77 

*64 

, ‘57 

•43 

-46 

•27 

*03 



Mean 

0*14 

^ 0*57 

0-70 

, 0-72 

J 

0*72 

0*65 

0*59 

0*53 

0*44 

0-38 

0*30 

0*13 



Appendix V. 


Number of days in each month on which the Nilgiris were visible during 1909. 



Month. 

Very clear. ! 

1 

V isible. 

Just visible. 

Tope only 
visible. 

Total. 



January 

i 

10 

7 

1 

3 

21 



February 

2 

4 

6 

2 

14 



March 

•* 

3 

4 

2 

9 



April 


1 

4 


5 



May . . 

1 

2 

1 


4 



June . . 

5 

3 

2 


10 



July . . 

1 

3 

1 

1 

6 



August 

11 

9 

3 

1 

24 



September . . 

8 

12 

3 

1 

24 



October 

5 

3 



8 



November 

* • 

1 

1 

•* 

2 



December 

10 

5 

4 

1 

20 



♦ Total . . 

53 

53 

30 

11 

147 

1 

\ 



IVTatib. as Observatory. — Abnormala from monthly means for the year 1909 . 
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Appendix VII. 


Abstkact of the mean meteorological condition of Madras in 1909 compared with the 

average of past years. 


Mean values of 

1909. 

Difference from 

A verage. 

Reduced atmospheric pressure . . 

29-850 

0*014 below. 

29-864 

Temperature of air 

81*5 

0*4 above. 

81*1 

Do. of evaporation 

76-2 

1-7 „ 

74*5 

Percentage of humidity 

79 

7 „ 

72 

Greatest solar heat m vacuo 

1341 

5*6 bolow. 

139-7 

Maximum in shade 

91 '0 

0*2 above 

90*8 

M inimum in shade 

74*7 

Same as 

74*7 

Do. on grass 

72-8 

0*4 above. 

71*9 

Rainfall since January 1st on 86 days 

40-58 

2-49 below. 

49*02 

General direction of wind 

S.E. 

Same as 

S.E. 

Daily velocity in miles . . 

137 

34 below. 

171 

Percentage of cloudy sky 

42 

7 

49 

Do. of bright sunshine . . 

51*5 

6-9 „ 

! 58*4 


Duration and quantity of the wind from different points. 


Prom 

i 

Hours. j 

JM iles. J 

Prom 

Hours. 

Miles. 

| Erom 

Hours. 

Miles. 

| From 

jllours. 

Miles. 

North 

137 

869 

East 

323 

1 ,544 

South 

173 

1,102 

West 

! 

261 

! 

1 ,86S 

N. by K . . 

189 

1,101 

E . by S . . . 

292 

1,540 

S. by W. . . 

190 

l ,026 

W. by N . . 

169 

1,198 

N.N.E. 

251 

1,290 

EJSJE. 

338 

1,427 

s.s.w. .. 

22S 

1,269 

W.N.W. . 

176 

1,077 

NJE. by N. 

391 

2,393 

S.E. by E. 

448 

2,019 

S.W. by S. 

205 

1,154 

N.W. by W. 

111 

65S 

N.E. 

507 

3,242 

S.E. 

375 

2,205 

s.w. 

231 

1,378 

N.W. . . j 

! 91 

425 

NJE. by E . 

440 

2,825 

S.E. by S. 

674 

4,037 

S.*W. by W. 

275 

1,700 

N.W. by N.i 

62 I 

34S 

E.N.E. .. 

309 

1,891 

S.S.E. 

3G8 

2,458 

w. S.W. . . 

256 

1,643 

j 

N.N.W. . . | 

91 | 

526 

E. by N. . . 

CO 

c* 

o 

1,775 

S. by E. . . 

267 

1,749 

W. by S.. . 

290 

1,912 

N. by W. j 

: _ j 

i 

74 | 

445 


There were 219 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E, by E* wind, blowing with a uniform daily velocity of 28 miles. 



Madras Observatory— Number of hours of wind from each point in the year 1909. 
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Annual total 137 189 251 j391 507 440 309 350 323 292 838 448 375 {674 868 267 173 190 228 20 o 231 276 |256 .290 
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Appendix XI. 

Madras Observatory. — Wind, cloud, and "bright sunshine, 1909. 


- 

Wind resultant. 

i 


Clouds (0 — 10). 


Bright sunshine. 

Month. 

1 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. | 

I 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 

January 

MILES. 

69 

JE.N.E. 

2*9 

4*7 

3*5 

2*4 

3*5 

'HOURS. 

7-0 

9*0 

.February . . 

92 

E.M.E. 

2*9 

3*7 

3*1 

2*1 

3-0 

8-4 

10-9 

March 

86 

S.F. 

2*4 

2-9 

2*0 

1*6 

2*2 

8*6 

10*5 

April , * 

128 

S.E. by S. 

3*8 

3*9 

2*3 

2-3 

31 

8-6 

11*3 

May 

98 

R. by E. 

4*2 

3*7 

3*6 

2*9 

3*6 

6*0 

8-8 

June 

116 

R.W. 

5*8 

5*6 

6-3 

5*8 

5*9 

4*1 

7*3 

July 

112 

S.’W. by W. 

6*5 

6*2 

7-5 

6*7 

6*8 

2*8 

8*0 

August 

61 

8.W. by S. 

6*0 

5*8 

6-1 

! 

3*5 

5*4 

4*8 

8*6 

September . . 

60 

W. by S. 

6*4 

5-G 

6*9 

5 1 

60 

4-2 

10-6 

October 

45 

E. by HT. 

3*0 

3*2 

3*9 

2*5 

3*2 

8*0 

10*7 

November . 

127 

N.N.E. 

4-4 

4*8 

4*6 

3*8 

4*4 

5*6 

8*9 

December 

140 

; N.E. 

3*7 

4*0 

40 

2*3 

3*5 

6*7 

8*2 

Annual .. 

28 

S.E. by EJ. 

4*3 

4*5 

( *-5 

3*4 

4*2 

6-2 

— 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPORT OP THE KODAIKAnaL OBSERVATORY FOR 

THE YEAR 1910. 


Staff. — The staff of the Observatory on the 31st December 1910 was as 
■follows : — 


Director 

Assistant Director . . 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer 

Photographic Assistant 


. . 0. Michie Smith, c.i.e., B.Sc. 

. . J. Evershed. 

. . S. Sitarama Aiyar, b.a. 

. . Gr. Nagaraja Aiyar. 

. . A. Y. Subrabmanya Aiyar, b.a. 
. ^ S. Balasundaram Aiyar. 

. . B. NT. Krishnaswamy Aiyar. 

. . B. Krishna Aiyar. 


The Assistant Director was on privilege leave from May 20 to August 19. 
The appointment of a temporary extra assistant was sanetioned for four months from 
April 23, and Mr. T. B. Baghunatha Bao, b.a., was appointed to the post. His 
services were retained as acting third assistant from August 19 to December 23 
during the successive absences on privilege leave of the first, second, and third 
assistants. The writer and the photographic assistant were on privilege leave from 
July 27 to December 28. 

The subordinate staff consists of a book-binder, a book-binder’s boy, a mechanic, 
five peons, a hoy peon for the dark room, and two lascars. 


2. Distribution of work. — The distribution of work amongst the staff was 
the same as last year. 


3. Buildings and grounds.— Plans and estimates have been prepared and 
forwarded to the Government of India, for sanction, for the construction of a house 
for the photographic assistant who has at present to live at a distance of three miles 
from the Observatory. 

There has been much delay in connection with the electric installation for the 
Observatory, hut a revised estimate has recently been sanetioned by the Government 
of India and it is hoped that the work will be begun early in 1911. 

About 1,000 young seedlings, chiefly pines, were planted during the year. 
Those formerly planted have made remarkably good progress and if fire can be kept 
out they will soon form a most valuable screen. The old fire lines have been 
broadened and new ones cut. During the year fires from the outside have been 
successfully warded off, but one fire lighted inside — evidently maliciously — destroyed 
50 young trees before it could he extinguished. 

4. Instruments. — The following are the principal instruments belonging to 
the Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Derehour and Secretan equatorial remounted by Grubb with a five-inch Grubb 
portrait lens of 36 inches focus attached. 

Spectrograph I. — consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch parabolic 
grating, and camera tube without lens. Used in connection with an 11-inch polar 
siderostat and 6-inch Grubb lens of 40 feet focus. 

A rhomb with ends cut at 45° mounted on a graduated circle can he placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 
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■Spectrograph 3X — Spectrograph II. has been dismantled, the grating is used in spectro- 
graph III. 

Spectrograph HI. — consisting of slit provided with vertical and horizontal millimetre 
scales for measuring position angles, and a reflecting device for rotating the sun’s 
i image, collimator lens of 210 c.m. focus, 6-inch Miohelson grating, and camera lens 
J of about 4 metres focus. The spectrograph is used with the 18-ineh concave mirror. 
Spectroheliograph — with 18-inch siderostat and 12-inch Cooke photo-visual lens of 20 
feet focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph. JDallmeyer No. 4. 

Theodolite, six-inch — Cooke. 

Sextant. 

Dvershed speotrosoope with three prisms for prominence and snnspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time Chronometer, Kullherg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape ohronograph, Fuess. 

Micrometer for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart actinometers. * 

Buchanan’s solar calorimeter. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Assistant Direotor has 
been mounted in the spectroheliograph room for general spectrum work and for 
large scale photographs of sunspots. 

Sanction, having been obtained for sending home the 18-ineh mirror of the 
spectroheliograph to be refigured, an application was made to the Joint Eclipse 
Committee for the loan of a mirror. This was kindly granted and one of the eclipse 
ccelostats with a 16-ineh mirror was sent out. This was used while the 18 -inch 
mirror was away, except for a short time when the eoelostat was fitted up for taking 
photographs of Halley’s comet. During this time the 11-inch mirror belonging to 
the 40-foot spectrograph was used. The 18-inch mirror was returned on September 
27 greatly improved. 

OBSERVATIONS. 

(o) Solar Physics. 

5. The following table shows for each day the solar observations that were 
made : — 
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Solak Observations — Abstract. 
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30 
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Though the year was one of heavy rainfall during the summer months it was 
not unfavourable for solar observations in the morning hours, and there were only 
ten days on which no observations were possible. 

6. Photographs of the sun with the Dallmeyer photoheliograph were 
taken on 345 days as against 332 in 1909. Even in June, when the defect was 
greatest, they were lost on only 6 days. Double exposures are taken twice a month 
for determining the error of orientation of the photographs. The Greenwich 
Observatory asked for only 2 solar negatives to complete its series and of these only 
one could be supplied. 

7. Observations of sunspots. — The sun is examined for spots and faculae 

every morning when the weather permits. The sun’s image is projected on an 
8-inch disc and the positions of spots and faculae are marked on it. The discs 
are prepared by the cyanotype process from the large scale drawings of Father 
P. de Beaurepaire, as mentioned in last report. ° 

8. Sunspot spectra. — («) Visual . — This work is done in accordance with 
the suggestions issued by the committee of the International Union for Solar 
Research. It includes the comparison of the spot spectrum with a standard map for 
the region 5210 to F., a detailed study of C and D 3 , and observations of varia- 
tions in intensity of the following iron lines : — 5383-58, 5397 84, 5404 36 5405-99 
5424-29, 5429-91, 5445-26, 5447-13, 4924-11, 5234-79, 5316*79 and 5535-06. This 
work was possible on only 35 days owing to the small number of large spots visible 
during the year. 

( b ) Photographic . — Studies in connection with the radial movement of the 
gases over sunspots have been continued and a large number of photographs of spot 
spectra have been obtained. Particular attention has been paid to the behaviour of 
the C line of hydrogen and this line has been found to be almost always inclined over 
spots, the inclination being towards the violet on the side of the spot nearest the 
limb and towards the red on the side nearest the centre of the disc. This shows that 
the hydrogen in the higher regions of the chromosphere is drawn inwards towards the 
umbrae of spots, sharing in the movement which had already been detected in the 
case of calcium vapour, and opposed to the movement of the low level gases of the 
reversing layer. 

Measures of the displacements of the lines H s and K 3 have been made showing 
the inward movement to be of the same order of magnitude as the outward motion 
of the low level gases. 

The relatively slow rotational movement in spots, evidence of which was men- 
tioned in the last report, has been confirmed by measures of the displacements of the 
lines in three northern and three southern spots ; and the direction of rotation in 
these instances has been found to be opposite in the two hemispheres. 

The rotational or spiral movement has not so far been found to affect the- 
infiowing gases of the higher chromosphere, but owing to the width of the hydrogen 
and calcium lines such motion would be very difficult to detect. ' 
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A general discussion of tlie radial and rotational movements in spots has been 
published in the monthly notices of the Royal Astronomical Society, Vol. LXX. 

A long series of photographs has been obtained of the H and K region of the- 
spectrum for the purpose of detecting movements in a vertical direction of calcium 
vapour in and near spots. Measurements of these plates are in progress. 

A few measures have been made of the Zeeman separations of a line in the 
red region which is doubled in sunspots ; and some lines in the ultra violet which are 
normally single in spots have been recorded on one plate as doubled at a. time when a 
great eruption of gases was in progress. This indicates that a greatly increased 
magnetic field may accompany such outbursts. 

9. General spectroscopic work- — A series of photographs of the H and ET 
lines in prominences and of tne hydrogen line C have been obtained with spectro- 
graph III. using the Rowland 3-^ inch grating. These are being measured for the 
purpose of determining the angular speed of rotation of the prominences at various 
heights above the sun’s limb. A comparison spectrum of the centre of the sun’s 
disc is impressed on each side of the prominence spectrum on every plate, and deter- 
minations of the wave-length of the H and K absorption lines at the centre of the 
disc are also made. The results will be discussed when sufficient material has been 
obtained. 

Photographs of the spectrum of Halley’s comet were obtained on 22 mornings 
irom April lb to May lt> inclusive, using a prismatic camera of 1*7 inch aperture 
attached to the South dome equatorial. The best plates of the series have been 
measured and the results published in Bulletin No. XX. and in the Monthly Notices 
of the Royal Astronomical Society, Vol. LXX. 

Laboratory work- — The spectrum of glowing iodine vapour heated externally 
in a quartz tube has been photographed and the apparently anomalous nature of the 
emission spectrum has been proved to he a subjective phenomenon, the heated vapour 
giving a banded emission spectrum identical with the absorption spectrum photo>- 
grapbed under the same conditions. 

10. Prominences- — Prominences were recorded visually on 312 days as against 
309 in. 1909, hut on 65 days the combined visual and photographic record was 
imperfect owing to unfavourable weather conditions. June and July were, as 
usual, the most defective months. In June complete prominence records were 
obtained on only eight days. The record of the prominences is mad© round th^ 
disc on which spots and faculae have been projected and with the discs now iri use 
the apparent positions of prominences are easily read off directly. The visual record 
is compared with the speetroheliograrns and all prominences shown in the photo-*- 
graphs but not in the drawing, as well as conspicuous extensions of calcium 
prominences inside the disc of the sun, are added in blue pencil. Where there is 
much difference between the photograph and the drawing the differences are noted. 
In the ease of eruptive or metallic prominences the spectra are examined, the 
most conspicuous bright lines are recorded, and all large displacements of the C line 
are also noted and their amounts estimated. 

11. Work with, the spectr oheliograph- — Photographs of the sun’s disc 
in X 2 light were obtained on 3"35 days, and limb photographs showing the promi- 
nences on 289 days. A few plates were also obtained with the camera slit set 
at the cyanogen radiation at X. 3883. These show faculae very clearly, the images 
resembling those taken in the stronger iron lines. On May 19 the disc was photo- 
graphed in the cyanogen radiation in an attempt to show the head of Halley’s comet 
in transit, but no trace of the comet can be seen on the plates. 

The best disc plate of each day has been copied on an enlarged scale on bromide 
paper as heretofore, the prints so obtained being oriented and pasted in order on 
card sheets for convenience of reference. The best limb plates have been measured 
and the position angles and heights of all prominences recorded. 
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; A few photographs of the sun’s disc in Ha light have been obtained with the 
auxiliary speetroheliograph using the 6 -inch Michelson grating. The photographs, 
although underexposed, show the dark flocculi due to prominences in projection on 
the disc. Owing to the long exposures needed it has been decided to substitute 
prisms for the grating and two large prisms of 45° angle have been kindly lent for 
this purpose by Professor Naegamvala of the Poona Observatory. At the end of the 
year the prisms had been mounted and new slits made of the necessary curvature. 

Prominence spectroheliograms for 52 days were received from the Solar Obser- 
vatory, South Kensington, and flocculi plates for 3 35 days were sent in exchange. 

12. Solar Radiation- — Observations with the Angstrom pyrheliometer were 
made on only a few days. This was partly owing to the great pressure of other work 
and partly to the feeling that under present conditions time spent on this was largely 
wasted as there are no means available of standardizing the instrument. 

The method of estimating changes in the solar radiation by comparing the 
intensity of moonlight with first type stars has now become part of the routine work, 
an d photographic comparisons are made whenever the atmospheric conditions 
permit. Owing to the rarity of perfectly uniform skies comparisons are now made 
hot only near full moon, but also at any phase between half and full. A separate 
investigation is required to determine the exact relations between phase and 
intensity. 

During the year comparisons were obtained in the January, March, April, and 
December lunations and the stars used were Alpherat, Rigel, Sirius, Procyon, and 
Regulus, all assumed to be invariable in their light. 

A special photometer is under construction for the measurement of the plates 

Summary of Results. 

13. Sunspots. — The following table shows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible, and the distribution between the 
northern and southern hemispheres : — 
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The most notable feature of the year was the rapid decrease in spot activity as 
indicated by the following figures : — 

iyo9. mo. 


Number of new groups . . . . . . . . . . 220 152 

Mean daily numbers . . . . . . . . . . . . 3‘9 1*8 

Large spot groups . . . . . . . . . . . . 45 15 

Spot returns . . . . . . . . . . . . 22 6 

Number of days on which no spots were seen . . . . 5 56 


The number of new groups in 1907 and 1908 were respectively 301 and 262. The 
very abrupt decline in spot activity in 1910 is especially shown by the large proportion 
of days on which the sun’s disc was free from spots at the time of observation. 

The proportion of southern spots to northern, which has been increasing since 
1906, was highest in 1910, i.e., 105 to 46. The mean latitudes in the two hemis- 
pheres were 7° 2 north and 9°-6 south — closer to the equator by about 1°^ than in 
1909. The highest latitudes were 18° in the northern hemisphere in March and 20* 
in the southern in February. * 
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The following were the most important spot groups seen during the year ;• — 


January- 
Nos. <1 


1804 

1806 

1811 

1813 


These contained fairly large spots. 


February — 
Nos. | 


1816 

1819 


March — 

Nos. 

May — 
No. 



1825 

1829 

1880 

1832 


1855 


July — 

No. 1875 

.August — 

No. 1891 

September — 

No. 1911 


October — ■ 


Group No. J 819 occupied 10° in longitude and 7° in latitude 
and was made up of several large and numerous «m»n 
spots. 

contained fairly large spots. 


was a large and active group and underwent much change 
from da 3 ^ to day. The O line was frequently observed to 
be reversed and displaced. The greatest disturbance 
was observed on the I 7 th ; the maximum was displace- 
ment 2 A to red in F. 

was first seen at the east limb as a group of two small 
spots, the leader soon developed into a large spot of round 
and regular outline. 

contained a large but quiescent spot. 

was the second return of group No. 1891 observed early in 
August. During its two previous apparitions it contained 
spots of round and regular outline but now had developed 
into an extensive, broken group covering about 18° of 
longitude and 10° of latitude. C was frequently observed 
reversed and D 3 was dark in the spot region. Eruptive 
prominences were observed on the limb of the sun when 
the group was close to it. 


No. 1915 was first seen as a small spot and subsequently developed 

into a large spot of round and regular outline. After 
crossing the central meridian it broke up into an irre- 
gular group of fairly large but scattered umbral and 
penumbral patches. Disturbance was indicated in the 
spot region on several days by the reversal of the C line 
and the darkening of D 3 . 

14. Prominences. — Notwithstanding the great reduction of spot activity 
compared with 1909 the prominences, as estimated by profile areas, show a diminu- 
tion of only 1 per cent., while there was an actual increase in the average daily 
number. 


The activity for the two hemispheres compared with 1909 is given in the 
following table : — 

Wean daily 'profile Areas of Prominences . 
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minutes. 

1910. 

Squar. 

minute*. 
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• * • • # 
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2*03 

(South 

» m 

• * 

* « 

* * 

• * • 

Total 

2*04 

414 

2-07 

4-10 
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Til© distribution in latitude has been practically 'the same as in 1909. 1 There 
was a tendency during the first six months to form two zones of activity in each 
hemisphere separated by a less active zone between the parallels of 30° and 40°. 
Later, the distribution became more uniform from the equator to latitude 60° north 
and south. Beyond 60°, in the polar areas, small and very transient jets have been 
frequently recorded 

Metallic prominences have been infrequent, only 33 having been observed 
during the year. The high latitudes recorded for some of these is an unusual feature 
and shows that these prominences are not invariably associated with spots- The 
mean and extreme latitudes observed are given in the following table : — 

Metallic Prominences 



Number 

observed. 

Mean, latitude. 

JSxtreme 

latitude. 

North 

• - 

• • 


10 

28®-2 

2° 

76° 

South 



« * 

23 

17°-7 

2° 

0 

CO 

00 


The prominence activity in each month may be estimated from the following 
table : — 


Numbers of Prominences. 



Month. 

Prominences 
one minute 
or more in 
height. 

Metallic. 

JSruptive. 

- 

January 

* • 

• • 

45 

3 

7 


February . * 

•m m 

» • 

44 

2 

5 


March 

m • 

* • 

70 

7 

4 


April 

• * 

• • 

53 

6 

3 


May 

• * 

a • 

56 

7 

4 


June 

» * 


29 

1 

3 


J uly ... . . 


* m 

27 ‘ 

• • 

4 


August 

• ■ 

• • 

18 


2 


September . . 

• * 


36 

1 

4 


October 

• * 


54 

2 

6 . 


November . . 



37 

1 

4 


December . . . . 


* • 

54 

3 

4 


The following were the more noteworthy prominences observed during the 
year : — 

January . — The tallest prominence of the month was photographed at -f- 33° 
west on the 15th. It was a slanting streak 210" high which underwent some changes 
of form and soon disappeared. The spectrum of a prominence observed near the 
west limb on the 7th, associated with spot No. 1793, showed considerable motion iid 
the line of sight, both towards and away from the observer, and the form of the 
prominence underwent great and rapid changes. The calcium photographs show d 
remarkable series of slender arched filaments. 

February . — The tallest prominence of the month was only 165" high but 
covered 20° of the limb. 

March . — A strongly eruptive prominence was recorded at the west limb on the 
1st. Its height varied from 15" at 8 11 0 m to 70", 345", 295", 165" and 60" at 8 h 10“ 
8* 48 m , 9 h 13“, 9 h 49“ and 10* 30“ respectively ; there were corresponding changes 
in the form also. The hydrogen lines at the base were displaced, corresponding to 
a velocity towards the observer of 75 miles a second. Large prominences continued 
to be visible at the same position angle for a week. Prom the 17th to the 19th the- 
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east limb was covered by a group wbicb extended for more than 35°. This group 
was remarkable for its long life ; the phtog rapine records show it on alternate limbs 
during three rotations of the sun, and it was also photographed as an absorption 
marking when near the central meridian during three successive appai'itions. 

April . — The tallest prominence of the month was only LB 5" high. 

May . — On the 25th a series of connected prominences was recorded extending 
from — 24° west to -f- 23° west. They were changing both in shape and height, the 
greatest height reached was 290", which was the greatest also for the month. 

June . — One very high prominence was photographed on the 20th at latitude 
-j- 86° west. At 10 h 4 m it was a detached pillar 420" high with the base 240" above 
the limb. By 10 h 22 m the whole prominence had risen bodily 80". Bad weather 
prevented further observations. 

July . — The largest prominence observed in the month was an eruptive one 
which during its rapid changes attained a maximum height of 170". It was observed 
on the 11th. 

August . — No prominence recorded in the month exceeded 90" in height. 

September . — The tallest prominence recorded was a slender streak 210" high 
on the 30th. 

October . — The tallest prominence recorded was only 200" high, but there was 
on the whole a marked increase of prominence activity during the month. 

November . — The tallest prominence of the month was only 165" high. On the 
19th a metallic prominence was observed which showed some disturbance. 

'December . — The highest prominence of the month, recorded on the 20th, was 
225" high. 


(b) Other Observations. 

15. The daylight Comet, 1910a, was picked up readily with the naked eye soon 
after the receipt of the telegram announcing its discovery. It was observed with the 
Xierebour and Secretan equatorial on January 17, .18, and 19 and meridian transits 
were obtained on the 18th and 19th. After it became an evening object the weather 
was very cloudy and no photographs could be obtained. The results of the observa- 
tions were communicated to the A. stronomische Nachrichten (No. 4392). 

16. Halley’s Comet. -- Halley’s comet made a magnificent display as it 
approached the earth during the second and third weeks of May, and it was also a 
conspicuous object on and after April 18 when it was first seen as a morning star. 
Arrangements had been made to photograph it with the instruments available and 
the following series were secured-: — 

(1) Direct photographs taken with the Grubb lens ; scale l mm = 3'*96. 

(2) Direct photographs taken with a Boss lens ; scale l mni = 17'*5. 

(3) Direct photographs taken with a reflector 9— inches aperture, 74 inches 
focal length ; scale l mra = 110". 

(4) Direct photographs on a small scale taken with two small cameras. 

(5) Spectrum photographs with a prismatic camera with two 60° prisms, 1'7 
inches effective aperture and lens of 11-5 inches focus. 

(6) Visual and photographic observations during the transit across the sun’s 
disc on May 19. 

(7) Visual observations on the mornings of May 20 and 21. 

The weather, though not by any means perfect, was quite as favourable as could 
be expected at the season and from April 19 to May 16 there were only six days on 
which no photographs could be obtained. 

The results were on the whole- good and have been published in detail in 
..Bulletin No. XX. of this observatory. 


3 



10 


17. Time. — The error of the standard clock is usually determined "by reference 
to the 16 h signal from the Madras Observatory. This is rendered possible by the - 
courtesy of the Telegraph Department which permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Time determinations are made with the transit instrument, when necessary, as a 
check. 

18. Meteorology. — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , 10 h , and 16 u local mean time. Tempera- 
tures and pressures are recorded continuously by a Richard thermograph (wet and 
dry bulb) and barograph, and the mean temperature and pressure are obtained from, 
the traces, corrected by reference to the eye observations. The wind direction and 
velocity are obtained from a Beckley anemograph. 

Pressure. — The mean pressure for the year was 0-020 in below normal. It was 
normal in If ecember above normal in February and May and below in all other • 
months. The highest mean daily pressure recorded was 22-928 on December 26 and 
the lowest 22*614 on Tune 24. 

Temperature. — The mean temperature of the 3 r ear was 0°-l above normal. The 
defect in February amounted to 1°*1 and the excess in December to 2°-9 j in no other 
month did the difference from normal exceed 0°*8. The highest shade temperature 
recorded was 75°*4 on April 1 and the lowest 40°-8 on February 8th and December 
17th. The lowest temperature shown by the grass minimum was 16°-3 on December 
17th. 

Humidity. — The mean humidity for the year was 8% below normal. It was - 
below normal from January to May and in November and December and above it 
for the rest of the year. The defect in December amounted to 29%. 

Rain . — The rainfall for the year was largely above normal (12-25 inches). 
The fall was considerably in defect for the first four months of the year and in 
September, and largely in defect in December. It was largely in excess in ail the 
other months. The greatest fall on any one day was 3-62 inches on November 3 6. 

Wind. — On the average for the year the wind was nearly normal in both . 
direction and strength. The strength was considerably in excess in February, . 
April, September, and December and considerably in defect in July, October, and 
November. The only months in which the direction differed largely from the normal 
were July when it was 5 points more northerly and October when it was 7 points, 
more westerly than usual. The largest amount of wind on any one day was 800 
miles on July 3, and the smallest amount 96 miles on November 14. 

Transparency of the atmosphere. — The transparency of the lower atmosphere • 
as judged by the visibility of the Nilgiris, about 100 miles distant, was again below 
average though somewhat better than in 1909. 

Cloud and Sunshine . — The year as a whole was somewhat less cloudy than i 
usual. There were 2,117 hours of bright sunshine against an average for the last 
11 years of 2,028. 

19. Seismology. — The Milne horizontal pendulum worked well throughout 
the year and 81 earthquakes, many of them large, were recorded. 

20. Iilbrary. — One hundred and sixty-eight volumes were bound during the 

year. 

21. Publications. — Bulletins Nos. XIX. to XXII. were published during the 
year and No. XXIII. was in type at the end of the year. Bulletins Nos. XIX. and 
XXI. deal with observations of prominences, No. XX. with the observations of 
Halley’s comet, and No. XXII. with the magnetic field in the sunspot of September - 
1909. In addition to these the following papers were published : — 

“Observations of Comet 1910# ” by C, Michie Smith. (A stronomische- 

Nachrichten No. 4392). 
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u Radial Movement in Sunspots ” (second paper) By J. Evershed (M.N.*. 
R.A.S., LSX). 

u Halley’s comet and its Spectrum ” (M.N., R.A.S., LXX.). 
t£ Transit of Halley’s comet ” (M.N., R.A.S., LXX.). 

li Observations of the Tail of Halley’s comet before and after the day of 
transit ” by J. Evershed (M.N., R.A.S., LXX). 

22. G-eneral. — The Director-General of Observatories inspected the Madras and. 
Kodaikdnal Observatories in January. The Director inspected the Madras Observa- 
tory in November and rewired the transit instrument. 

The staff of the observatory has worked well throughout the year. The Eirst 
Assistant Mr. S. Sitarama Aiyar has shown his usual ability and zeal, and in the. 
photographic work Mr. R. Krishna Aiyar has rendered most efficient service. 

The Observatory, KodaikAnal, J. Evershjed, 

7 th February 1911. Director , Kodaikdnal and Madras Observatories. 



II.— REPORT OP THE MADRAS OBSERVATORY POR THE YEAR 1910. 

Staff*. — I handed over charge of the Observatory on the afternoon of the 
28th Aprii to Professor E. B. Ross of the Madras Christian College and resumed 
charge again from him on July 9th. The first assistant was on privilege leave for one 
month and 13 days and the second assistant for two months. 

2. Time Service. — Astronomical observations for determination of time were 
carried on as in previous years. No change was made in the signals distributed 
from the Observatory. The fort gun failed on 5 occasions and in addition to these 
on every evening at 8 p.m. between the 6th March and 13th April. It was fired 
correctly on 686 occasions out of a maximum of 730 : this gives a precentage of 94 of 
successes. The evening gun failed between the 6th March and 13th April because 
the Adjutant-General had issued orders to the Military authorities that it was to be 
abolished from March 6th. As I had received no orders from the Director of the 
Observatory to discontinue these signals, I had to enter them as failures. Orders to 
resume the firing of the gun at 8 p.m. were issued subsequently, and came into 
effect on 14th April. Leaving out these failures the percentage of successes was 
99*3. The time ball at the Port Office was dropped correctly at 1 p.m. on every day 
except 10 and on 9 out of these 1 0 it was dropped at 2 p.m. 

3. Meteorological observations. — la addition to the ordinary meteorological 
observations, extra observations and telegrams were taken and sent to Simla on 4 
occasions and on 99 occasions to Calcutta. The tabulation of the traces of the 
autographic instruments are up to date. 

4. B uildin gs. — Certain repairs to the quarters of the Deputy Director were 
effected during the year. The Observatory building and the dome over the 
Equatorial were painted. 

5. Instruments. — The following is a list of the instruments at the Madras 
•Observatory on the Slst December 1910 : — 


( a ) Astronomical. 


Eight-inch Equatorial Telescope — Troughton & Simms. 
Sidereal Clock — Haswall. 

,, Dent, No. 1408. 

„ S. Reifler, No. 61. 

Mean Time Clock with galvanometer — Shepherd & Sons. 
Meridian Circle — Tronghton & Simms. 


Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Kullberg, No. 5394. 

„ „ No. 6544. 

„ Parkinson and Erodsham, No. 2352. 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — R. Fness. 

Relay for use with the Chronograph — Siemens. 


(6) Meteorological. 

Richard's Barograph — No. 10, L. Oaaella. 

„ Thermograph — No. 3618, L. Casella. 

Beckley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Anemoscope — P. Orr V Sons. 

Nephoscope — Mons Jules Daboscq & Ph. Pellin. 

Barometer, Fortin’s — No. 1771, L. Casella. 

„ No. 725, D. Casella (spare). 

„ No. 1420, L. Casella (spare). 

Dry Bulb Thermometer — No. 94221, D. Casella. 

„ No. 38037, Negretti & Zambra (spare). 

Wet Bulb Thermometer — No. 94219, L. Casella. 

„ No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra, 

Dry Minimum Thermometer — No. 69047, L. Casella. 

Wet Minimum Thermometer — No. 91753, Negretti & Zambra. 
Sun Maximum Thermometer — No. 10479, Negretti & Zambra. 
Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 
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Raingauge (8" diameter) — No. 1042, Negretti <fe Zambra. 

Measure glass for above. 

Raingauge (5" diameter). 

Measure glass for above. 

The wires of the Transit Instrument had to be renewed in May 1910. In 
November the Director inspected the Observatory and brought the dividing engine 
from Kodaikdnal ; the carrier was redivided, and new wires were put in. These are 
much more satisfactory than the old ones. The Transit Instrument has undergone a 
very large change in level. This change commenced in December 1909 and went 
steadily on in the same direction till the heavy rain in September, when it stopped 
and began to go back again. There has been very little change in azimuth ; but the 
level error had to be cleared on two occasions. 

The rate of the Riefler clock has been on the whole very satisfactory ; the Dent 
clock too has had a fairly steady rate. They were both adjusted to a small losing 
rate during the inspection of the Director. 

The recording apparatus of the Beckley’s Anemograph was overhauled and 
partly repaired during the year.' 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during the year 1910 : — “ 

Pressure. — Pressure was below normal in all months except May and December. 
The greatest excess was 0 025 inch in December and the greatest defect 0-059 inch 
in September. The highest pressure recorded was 30-129 inches on December 26 
and the lowest 29-516 inches on June 24. 

Temperature. — The mean temperature was above normal in all months except 
•Tuly, August, November, and December. The maximum temperature was below 
normal from June to September and in November, the greatest excess being 2°-9P. in 
May and the greatest defect 2°-5F. in August. The minimum was normal in Septem- 
ber, below normal in January, March, July, November, aad December and above in 
the remaining months. The minimum on grass was above normal in all months, 
except March, July, November, and December. The highest shade temperature was 
11,2°-9F. on May 20 and the lowest 62°-3F. on December 18. 

Humidity. — The percentage of humidity was normal in February, below normal 
in May and December and above normal during the rest of the year. 

Wind. — Wind direction was normal in February, June, and December and it 
differed most from normal in October when it was 7 points more southerly than usual, 
the average direction being east by north. The air movement recorded was lower 
than the average throughout the year. 

Cloud. — The percentage of cloud was normal in September, above normal in 
June and below in the remaining months. 

Sunshine. — The percentage of bright sunshine was below normal in all months 
except April, July, and December, the greatest defect being in June. The total 
number of hours of bright sunshine during the year was 2,243*9. 

Rainfall. — The rainfall was above the average in J nly , August, and N ovember 
and below during the other months, the greatest excess being 4-21 inches in July 
and the greatest defect 5-28 inches in December. The rainfall for the year was 
44-47 inches on 85 days, being 4-55 inches below the average. The monsoon rainfall 
from October 15 to the end of the year was 25-47 inches against an average of 26-00 
inches. The heaviest fall on any civil day was 5-47 inches on November 5. 

Storm. — A storm formed in the south-west of the Bay on July 22 and moved in 
a northerly direction towards G-opalpore, when Madras received 4^- inches. Another 
storm formed between Port Blair aud Negapatam on November 2 and moved on a 
north-westerly course and crossed the coast near Nellore on the 6th. It gave very 
heavy rain at and around Madras, a little over 7 inches being recorded at Madras 
between 8 a.m. on the 5th and 8 a.m. on the 6th. 

Mao has Obsebvatoky, R. Lb. Jokes, 

5; th January 1911. Deputy Director. 

4 
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EXPLANATION OP TABLES. 

(1) Appendices II. to VL (Kodaikanal). 

Barometer. — The readings are reduced to 32° P. tint are not corrected to latitude 45°. As 
the value of g at KodaiKnal is 977*643 tins correction would "be — 0*067 at 22 inches and— 0*070 
at 23 inches. 

The daily mean is obtained from the readings of the Eichard Barograph corrected to the 
three daily readings of the standard barometer. 

Thermometers.— The daily mean temperatures of the wet and dry bulbs are obtained from 
the hourly readings of the Eichard hygrometer corrected by reference to the readings of the 
standard wet and dry bulb thermometers. ° 

Wind . — The mean direction given is the arithmetical mean of the hourly directions corrected 
by the addition or subtraction of a multiple of 32 points. 

The Beckley anemograph is carried on a small tower well separated from the other buildings. 
The height of the cups above the top of the hill is 40 feet. So far no corrections have been 
applied to the readings. 

Bain.— A “ day of rain 53 is one on which 0*10 inch and upwards falls. 

Clear sky is estimated at 8 a.m., 10 a.m., and 4 p.m. and the mean is taken. 

The averages referred to are those given in appendix VI. to the present report. 

(2) Appendices VII. to XIII. (Madbas). 

The methods employed and the averages used are given in full in “ Eesults of the Meteoro- 
logical Observations made at the Grovernment Observatory, Madras, during the years 1861 

1890 3} and in “ Madras Observatory Daily Meteorological Means.” 

The Barometer readings are not reduced to sea level or to gravity at latitude 45°. The 
•corrections to be applied to reduce the readings to sea level and gravity at latitude 45° are as 
follows:— 


Barometer. 

Temperature. 

Inches. 

70* 

80° 

90° 

29 

30 

31 

— 0-044 
•046 
•048 

t 

— 0-044 
•046 
•048 

— 0-045 
•047 
•049 


Wind . — The cups of the Beckley anemograph are 44 feet above the ground and 18 feet 
above the parapet of the flat-roofed building. The readings are uncorreoted. 

Bain . — A day of rain is one on which 0*01 inch and upwards falls. 
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Appendix I. 


KodaiJeAnal Observatory Seismological Records in 1910 . 


No. 

Date 

P.T. 

commence 

G.M.T. 

L W. 
commence 
G.M.T. 

Maxima 

G.M.T. 

End. 

Max. Amp. 

Duration 


1910 . 


H . 

M . 

H . 

M . 

H . 

M . 

H . 

M . 

MM . " 

H . 

M . 

1 

Jan. 

1 


11 

22*3 

12 

28-7 

12 

46*5 

14 

06 

0-4 = 0*2 

2 

44 

2 


8 


14 

59 * 9 ? 

15 

21-6 

15 

23*0 

15 

59 

0*4 = 0*2 

0 

69 

3 


14 


8 

40*3 

8 

52-8 

8 

53-8 

9 

14 

0*4 = 0*2 

0 

34 

4 


15 


22 

34*1 


. 


• 

23 

10 


0 

36 

5 


22 


8 

54*7 

9 

33*6 

9 

36*2 

# m 


0*9 *=== 0*6 












43-4 

11 

27 

1*0 = 0-5 

2 * 

32 

6 


23 


19 

36*2 

20 

08*1 

20 

11*2 

21 

09 

0-3 = 0*2 

1 

32 

7 


30 


4 

09*6 

4 

40-3 

4 

43-4 

5 

25 

0-6 = 0*3 

1 

15 

8 

Feb. 

4 


14 

24*4 

14 

52*6 


. • 

16 

50 

0*6 = 0-2 

2 

26 

9 


4 


18 

00*8 


^ # 



20 

28 


2 

27 

10 


12 


18 

18*2 

18 

53*3 

18 

’ 53-3 

19 

51 

0 * 6 *= 0*3 

1 

33 

11 


28 


21 

55*6 

22 

04*3 

22 

0 6*3 

22 

39 

0-6 = 0*3 

0 

43 

12 

March 

30 


17 

16*4 

13 

07*1 

18 

10*7 

20 

13 

2*0 = 1*0 

2 

57 

13 


31 


18 

52*8 

19 

32*5 

19 

35*6 

20 

43 

0*7 = 0*4 

1 

51 

14 

April 

1 


14 

06*2 


. 



14 

56 


O 

50 

15 


12 


C 

22*8 

0 

30-5 

0 

383 

2 

20 

2 * 0 *= 1*0 

1 

57 

16 


16 


12 

37*2 

13 

05*2 

13 

06*1 

18 

36 

0*6 = 0*3 

0 

59 

17 


17 


1 

38-6 

1 

60*3 

1 

55*4 

2 

45 

0*4 css 0*2 

1 

06 

18 


27 


2 

50*3 

2 

55*9 

3 

025 

8 

29 

0-6 = 0-3 

O 

39 

19 

May 

1 


18 

54-6 

19 

38-2 

19 

43-3 

20 

51 

2-1 = 1*1 

1 

66 

20 


10 


18 

43-2 

19 

01-8 

19 

03 - 9 ? 

19 

26 

0-6 = 0-2 

0 

43 

21 


11 


15 

59*7 


. , 



16 

16 


0 

16 

22 


13 


8 

21*7 

9 

02*6 

9 

* * 06-2 

10 

53 

0 - 6 *= 0-3 

2 

31 

28 


15 


16 

17*1 

16 

36-7 

16 

39-3 

17 

10 

0-5 = 0*2 

O 

53 

24 


18 


16 

15-6 

16 

22-3 

16 

34*6 

17 

18 

1-1 = 0-5 

1 

02 

26 


20 


13 

40-6 


, , 


* . 

13 

59 


O 

18 

26 


22 


6 

36*1 

7 

08-4 

7 

12-5 

8 

15 

1 * 2 *== 0-5 

1 

39 

27 

June 

1 

» « 

6 

17.2 


, , 



7 

23 


1 

06 

28 


16 


6 

44*4 

6 

54-6 

6 

* 55-9 

10 

20 

4-0 = 2-2 

3 

36 

29 


17 

* * 

6 

36*2 

5 

55-9 

5 

59*0 

6 

11 


0 

35 

30 


19 

» * 

15 

11-0 


. . 


# . 

16 

63 


1 

42 

31 


24 


3 

36-7 

4 

00*8 

4 

01*8 

4 

22 


0 

45 

32 


24 


13 

40-3 

14 

09*0 

14 

12-0 

15 

24 

0*4 = 0*3 

1 

44 

33 


29 


9 

17-2 




m m 

9 

41 


0 

24 

84 


29 


11 

20-6 

11 

' 50-5 

11 

52-5 

13 

34 

1*1 = 0*6 

2 

13 

35 


29 


14 

42*8 

15 

26*4 

15 

28*7 

16 

52 

1-2 = 0-7 

2 

09 

36 

July 

7 


8 

24*4 

8 

44*4 

8 

46-4 

9 

57 

2-5 = 1-4 

1 

33 

37 


12 


7 

46*4 





8 

00 

. • 

0 

14 

38 


15 


13 

10*8 


. . 

13 

17*2 

13 

27 

a • 

0 

16 

39 


21 


22 

10*5 


. - 


. . 

22 

55 

m a 

0 

45 

40 


24 


16 

16*4 

16 

23*4 

16 

i 29-5 

16 

50 

• • 

0 

34 

41 


29 


10 

46-4 

11 

17*2 

11 

22*3 

12 

40 

1-1 sa 0*5 

1 

54 

42 

Aug. 

13 


8 

06*4 



8 

08-0 

8 

22 


0 

16 

43 


16 


7 

48*5 




* . 

8 

16 


0 

28 

44 


17 

• - ] 

11 

54*5 

12 

12*9 

12 

14*4 

13 

16 

4*0 8 s 1*9 

1 

22 

45 


17 


23 

33*6 


. „ 

23 

36*1 

24 

00 


0 

26 

46 


21 


5 

47-4 

6 

01-8 

6 

06*9 

7 

56 

0*6 = 0-3 

2 

09 

47 

Sept. 

1 


0 

52*6 

1 

11-0 

1 

16*6 

2 

12 

3*5 = 1*7 

1 

39 

48 


1 


14 

33*1 

14 

48-5 

14 

52*6 

15 

26 

0*8 = 0*4 

0 

53 

49 


6 


20 

26*4 

21 

21-6 

21 

30-0 

22 

08 

1-0 = 0-6 

1 

42 

50 


7 


6 

35*2 

7 

33*1 

8 

05*6 

9 

38 

0-6 = 0-3 

3 

03 

51 


9 


1 

25-9 

2 

05-5 

2 

18-4 

4 

13 

0*6 = 0-3 

2 

47 

52 


9 


9 

36*2 





1 L 

25 


1 

49 

53 


10 


12 

38-6 



12 

* * 50*0 

13 

26 | 


0 

47 

54 


12 


16 

42-7 


» » 



16 

52 


0 

00 

55 


14 


14 

09*0 

14 

50-3 

14 

* 52*3 

16 

09 

0*4 = 0-2 

1 

00 

56 


16 


23 

16*8 


* % 



23 

58 


0 

41 

57 

Oct. 

4-5 


23 

12*6 


•• • 



0 

54 


1 

41 

58 


7 


12 

54*6 


• * 



13 

12 


0 

17 

59 


7 


16 

04*7 

16 

10-0 

16 

11*6 

16 

25 

0 - 4 * 4 = 0-2 

0 

20 

60 


18 


3 

02*8 

3 

39*2 

3 

40*3 

4 

06 

0-6 = 0*2 

1 

03 

61 


20 


5 

02*8 

5 

15-6 

5 

17*2 

5 

55 

1-7 = 0*6 

0 

52 

62 

Nov . 

9 


* 6 

10*5 

6 

58*7 

7 

06*0 

• * 


7*5 = 3*8 











7 

11*0 

9 

36 

7*0 = 3*6 

3 

26 

63 


14 


7 

44*4 

8 

02*8 

8 

06*0 

9 

13 

0*5 = 0*3 

I 1 

29 

64 


15 


14 

46-4 

15 

26-4 

15 

27*4 

16 

21 

0*7 = 0*4 

1 

35 

65 


24 




15 

48-9 

15 

50*4 

16 

14 

0*6 = 0-3 

0 

25 

-66 


25 


20 

’ 57*7 

21 

04-3 

21 

06*9 

21 

19 


0 

21 

67 


26 


5 

53*6 

6 

38-7 

6 

41*2 



5-0 = 2*4 











6 

43*8 

9* 

37 

5*0 = 2*4 

3 

43 


Remarks. 


Widening of line. 


Sheet marked 4** 
47 m . 

Many small 

maxima. 

Widening of line* 


Widening of line. 


Widening of line. 


Widening off line. 

Widening of line. 

Widening of line. 
Widening of line. 
Widening of line. 

Widening of line. 


Widening of line 
(Kashmir). 
Widening of line. 

Widening of line. 

Widening of line. 


Widening of line. 
Widening of line. 

Widening of jine. 


Many email 

maxima. 

Widening of line. 
Widening of line. 
Widening of line. 

Widening of line. 
Widening of line. 
Widening of line. 


* Possibly not 
till 6* 1 15^1. 


Widening of line. 


16 


Xodaik&nal Observatory Seismological Eecords in 1910 — eont. 
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Appendix IV, 


Eodaikakal Mean Hourly Bright Sunshine for the year 1910. 


1 

Month. 

Hours. 

Tie mark®. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16—17 

17-18 

January 



0*11 

0-61 

0*83 

0-87 

0-86 

0-87 

0-86 

0-78 

0-75 

0-75 

0-62 

o-ll' 


February 

* * 


•13 

•68 

•85 

•85 

•86 

*88 

*84 

*78 

•78 

*73 

•06 

•23' 


March 



•05 

•87 

1*00 

•99 

•95 

*91 

*85 

•82 

*77 

•78 

-74 

•29 


April . . 



•16 

•82 

•90 

•90 

•91 

•81 

*76 

•76 

*61 

*53 

*45 

*14 


May . . 



•39 

•85 

-91 

•95 

■86 

•80 

-61 

•44 

*36 

*23 

*14 

•03 


June . . 



*09 

•33 

-52 

•55 

*52 

*47 

-35 

•22 

•13 

*14 

*09 

*05 


July . . 



•19 

*43 

•55 

•64 j 

•49 

*45 

-33 

•24 

•14 

*12 

*08 

•02 


August 



•06 

•28 

-44 

•66 | 

•50 

*35 

*28 

■25 

*14 

•12 

*05 

•02, 


September 



•02 

•46 

-71 

1 

•69 | 

*60 

•57 

•48 

*37 

•22 

•21 

•18 

•07 


October 



•00 

•29 

•53 

' *65 

•49 

* 34 

*24 

•14 

•16 

-06 

•06 

•01, 


November 



•oo 

•13 

•45 

•54 

•51 

*52 

•45 

•34 

36 

-33 

*27 

*03 


December 

** 


•04 

•54 

•78 

•95 

•94 

•94 

•93 

*91 

*90 

•84 

*76 

•09 



Mean 


010 

0-62 

0-71 

0-74 

0*71 

i 

0*66 

0-58 

1 

0-50 

0-44 

0-40 

0*34 

0-09 



Appendix V. 


Dumber of days in each month on which the Nilgiris were visible during 1910. 


Month. 

Very clear. 

V ieible. 

Just visible. 

Tops only 
visible. 

Total. 

January 

.. 




7 

6 

5 

1 

19 

February 





3 

4 

3 


10 

March 





1 

1 

* * 

2 

4 

April 






1 


1 

2 

May . . 





3 

5 

4 


12 

J une . . 





! 7 

6 


1 

14 

July .. 





5 

2 


. . 

7 

August 





6 

«-» 

u 



9 

September 





7 

9 

3 

1 

20 

October 





6 

8 

1 

* * 

15 

November 





4 

10 


1 

i 16 

December 


-- 



2 

18 

1 

8 

; ** 




Total 


51 

73 

17 

15 j 

166 
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Appendix VIII. 


Abstract of the mean meteorological condition of Madras in the year 1910 compared trith the 

average of past years. 


Mean values of 

1910. 

Difference from 

-Average. 

Keduced atmospheric pressure 

29-840 

0*024 below. 

29-864 

Temperature of air 

81*5 

0*4 above. 

81*1 

Do. of evaporation . . * 

75 4 

0-9 „ 

74-6 

Percentage of humidity 

75 

3 >> 

72 

Greatest solar heat in vacuo 

Maximum m shade 

132*4 

7*3 below. 

139-7 


90*8 

Same as 

90 8 

Minimum in shade 

74-7 

Do. 

74-7 

Do. on grass 

72*4 

0*5 above. 

71-9 

Bainfall in inches since January 1st on 85 days 

44*4 7 | 

4 55 below. 

49*02 

General direction of wind 

S.E. by tt. 

1 point 8. 

S.E. 

Daily velocity in miles . . 

157 

14 below. 

171 

Percentage of cloudy sky 

* 43 


49 

Do, of bright sunshine . . 

51-2 

r-2 ,, I 

58*4 


Hu ration and quantity of the wind from different points. 


From 

Hours 

Miles, j 

From 

Hours. 

JV1 iles. 

t 

3?rom 

Hours. 

Miles, j 

| From ^ 

[ Hours. 

Miles. 

North 

143 

889 

East . . 

211 

1,074 

South 

205 

1,367 

W est 

261 

1,855 

N. by E. . . 

445 

2,479 

E.by 8 

219 

1,122 

8. by W. . . 

221 

1,466 

W. by JSf . . . 

210 

1,478 

N.N.E. .. 

3i9 

1,903 

K.s.E. . . 

169 

906 

s.s.w. .. 

251 

1,825 

W.N.W. . 

141 

1,065 

3ST.E. by N. 

327 

1,984 

S.E. by E. 

305 

1,654 

S.W. by S. 

i 232 ‘ 

1,536 

N.W. by W. 

145 

983 

N.E. 

2G9 

2,371 

S.E. 

415 

2,881 

s.w. 

217 

1,462 

N. W. 

91 

498 

N.E. by E. 

392 

2,36 6 

S.E. by 8. 

882 

6,606 

S.W. by W. 

246 

1,514 

N.W. by N. 

110 

581 

E.N.li. 

190 

1,138 

8. S.E. 

G43 

5,184 

W.S.W. .. 

293 

2,172 

N.N.W. .. 

98 

572 

E. by N. . . 

151 

808 

8. by E. . . 

292 

2,015 

w. by S... 

323 

2,391 

X. by "W. 

187 

1,198 


' -Lhere were 157 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a South wind, blowing with a uniform daily velocity of 291 miles. 
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Madras Observatory. — Number of miles of wind from each point in the year 1910. 
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Appendix XII. 


Madras Observatory. — Wind, cloud, a,nd bright sunshine, 1910. 



Wind resultant. 

Clouds (0—10). 

Bright sunshine. 

I, 

■ 

Month. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 



MILE 8. 







HOURS. 

HOURS* 

January . . 

122 

E.N.E. 

3-3 

3*7 

3*3 

2*4 

3*2 

7*3 

8*6 

February .. .. 

94 

E. by JSi. 

2-7 

2*6 

2*5 

1*5 

2*3 

8*4 

10*2 

March 

130 

S.E. bv S. 

2*0 

1*8 

1*2 

0*7 

1*4 

8-7 

10*3 

April « . 

180 

S.S.E. 

3-7 

3-0 

2*0 

1*7 

2*6 

9*6 

11*6 

May 

146 

S. by E. 

4-3 

3*4 

2*9 

2*2 

3*2 

8*0 

11*1 

June 

102 

8.W. by W. 

7-9 

7*7 

6*7 

6*3 

7*2 

8*9 

2*8 

July 

62 

S.W.byW. 

6*1 

5*9 

5*8 

5*0 

5*7 

8*7 

4*3 

August 

82 

W.8.W 

6*5 

6*9 

6*4 

i 

5*2 

6*3 

10*8 

3*7 

September . . 

86 

W. by S. 

'6*2 

5*7 

7*0 

68 

6*2 

8*5 

3*8 

October 

17 

E.S.E. 

5*5 

5*4 

5*4 

4*3 

5*2 

9*8 

4*8 

• 

November . 

101 

North. 

4*6 

5*2 

6*0 

4*5 

4 8 

9*2 

6*5 

December . . 

150 

N.E, by N. 

3*2 

3*8 

3*8 

2*5 

3*4 

7*0 

8*6 

Annual . . 

291 

South. 

4*7 

4*6 

4*3 

3*5 

4*3 

8*7 

— 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I. — REPORT OF THE KO D AIK AM AL OBSERVATORY FOR 

THE YEAR 1911. 


Staff. — The staff of the Observatory 
Director 

Assistant Director 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
"Writer 

Photographic Assistant 


on December 51, 1911, was as follows : 

J • Evershed. 

T. Royds, D.Sc. 

S. Sitarama Aiyar, b.a. 

G. ISTagaraja Aiyar. 

A. Y . Subrahmanya Aiyar, b.a. 

S. Balasundaram Aiyar. 

L. NT. Krishnaswamy Aiyar. 

R. Krishna Aiyar. 


Mr. C. Michie Smith, c.i.b., retired from service as Director on January 14 (fore- 
noon), 1911, but was appointed to special duty from that date to March 31 1911 in 
connection with the electric installation work. Dr. Royds was appointed as Assistant 
Director and joined duty on February 28 afternoon The First Assistant was on 
privilege leave for 41 days from August 14 and the Third Assistant for 20 days from 
July 3. 

The subordinate staff consists of a bo ok -binder, an assistant book-binder 
a mechanic, five peons, a boy peon for the dark room, and two lascars. ’ 

2. Distribution of work. — The Director and the Assistant Director have 
charge of the two spectroheliographs and of the large grating spectrograph. The 
First, Second, and Third Assistants are in charge of the work with the Cooke equatorial 
(spectroscopic), the Lerebour and Secretan equatorial (visual), the photoheliograph 
the transit instrument and the seismometer. They have also to do the astronomical 
computing and the preparation of the observations for the press. The Fourth Assist- 
ant has charge of the clock comparisons and, with the help of the writer, is respon- 
sible for the whole of the meteorological work. The writer is responsible for the 
accounts, correspondence, and all ofilce records. The Photographic Assistant has 
charge of most of the photographic developing, printing, etc. 

3. Buildings and grounds. — Work was begun early in the year on the 
electric power house and by the end of December the building was practically 
finished and most of the machinery installed. Much delay was caused by the 
difficulty in getting the heavier parts of the generating plant carried up the ghaut. 
A new fly wheel for the gas engine had to be cast as the one originally sent was too 
heavy to be carried up. It is expected that the installation will be completed and 
ready for work very soon after the new fly wheel has been received. 

Plans and estimates for the house of the photographic assistant have been 
sanctioned by Government, and work was commenced on it towards the end of 
the year. 

The pines planted in the compound in recent years are growing well and 500 
more seedlings were planted during the year. The fire lines have been kept in 
good condition and extended so as to afford ample protection to the new plantations 
The area planted with short grass has also been extended thus diminishing the risk 
of fire spreading if it should enter the compound. 4 * & 


4. Instruments. — The following are the principal instruments belonging tu 
the Observatory, or in use, at the present time : — & 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb, with a five-inoh G-ruhh 
portrait lens of 36 inches focus attached. 

Spectrograph I. — consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inoh parabolic 
grating, and camera tube without lens. Used in connection with an 11-inoh noW 
siderostat and 6-inoh Grubb lens of 40 feet focus. ^ 
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A rhomb with ends cut at 45° mounted on a graduated circle can be placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 
Spectrograph II.— consisting of slit provided with vertical ,aud horizontal millimetre 
scales for measuring position angles, and a reflecting device for rotating the sun’s 
image, collimator lens of 210 c.m focus, 6-inch Michelson grating, and camera lens 
of about 4 metres focus. The spectrograph is used with the 18-inch concave mirror. 
•Spectroheliograph —with 18-inch siderostat and 12-ineh Cooke photo-visual lens of 20 
■ feet focus, by the Cambridge Scientific Instrument Company. < : 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. 

•Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope — Hilger. 

Photoheliograph JDallmey er No. 4. 

Theodolite, six-inch— Cooke. 

Sextant. # 

Evershed spectroscope with three prisms for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time Chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Micrometer for measuring spectrum photographs. Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Two Balfour Stewart actinometers. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Richard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrbeliometer. 

An 18-inch ooncave mirror by Henry of Paris belonging to the Director is mounted in 
the spectroheliograph room for general spectrum work. 

OBSERVATIONS. 

( a ) Solar Physics. 

5. The following table shows for each day the solar observations that were 
made 
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Solar Observations — Abstract. * 


1911 
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There was a fall in the number of observations made as compared with 1910 
due to less favourable atmospheric conditions, the number of days on which no 
observations were possible having risen from 10 to 32. On 26 days there was no 
sunshine recorded. 

6. Photographs of th© sun with the Dallmeyer photoheliograph were 
taken on 324 days as against 345 in 1910. Double exposures are taken twice a 
month for determining the error of orientation of the photographs. Six solar nega- 
tives were sent during the year to the Greenwich Observatory to complete its series 
out of the 7 which were asked for. 

7. Work with th© Spectroheliograph, — Monochromatic photographs of 
the sun’s disc in “ K ” light were taken on 326 days and prominence plates on 281 
days. The best disc plate of each day has been copied on an enlarged scale on 
bromide paper as heretofore, th© prints being oriented and pasted m order on card 
sheets for convenience of reference. The prominence plates have been measured and 
the position angles and. heights of all the prominences recorded. Duplicates of the 
disc plates have been sent to South Kensington for measurenaenl as m former years, 
and in exchange prominence plates have been received from South Kensington. 

A new autocollimating spectrolieliograph constructed m the observatory work- 
shop has been completed, and this was brought into regular use on April 1st. With 
this instrument photographs of the sun’s disc in Ha light were obtained on 165 days. 
The principal features shown on these plates are drawn by projection on the 8 -inch 
charts used for recording sunspots and prominences, and the heliographic positions are 
read off from the ruled lmes on the charts. The Ha absorption markings are found 
to be very closely associated with the prominences and the distribution of the 
prominences on the disc as well as at the limb is now being studied 

8. Grating Spectrograph. — High dispersion solar spectra have been 
photographed whenever the conditions permitted, and the special lines oC research 
which have been prosecuted include the following : — 

(or) ha dial and other movements m spots. 

(&) Pressure in spots. 

{ c ) Motion of calcium vapour m spots, in flocculi, and in undisturbed regions 
of the photosphere. . 

(e?) Motion in the line of sight of prominences for determining the angular 
speed of the sun’s rotation at different heights above the photosphere. 

Targe spots were too few in number to admit of much progress m regard to 
radial motion effects, but a few plates have been obtained and measured. It has been 
found that whilst the outward radial motion appears to be an invariable and necessary 
accompaniment of spot formation, the inward movement of the higher levels is absent 
in the case of some spots showing very intense calcium emission. 

Mr. hoyds has obtained and measured about 50 plates of the H and K lines at 
the centre of the disc in undisturbed regions for estimating the vertical movements of 
circulation of calcium vapour. His results m general confirm those of St. John at 
Mount Wilson in showing a general ascending movement of the emitting gas, and a 
descending movement of the high-level absorbing gas ; but the values obtained in 
kilometers per second are considerably smaller than the Mount Wilson determinations* 













5 


The measures of wave-length, of K 3 in flocculi do not indicate any ascending 
motion, as was anticipated, but on the contrary give evidence of a slight descending 
movement relative to the iron vapour of the reversing layer. A sharp distinction 
must therefore be recognized between the larger masses of emitting vapour known as 
floe cull, and the small bright points all over the disc which show an ascending 
movement. 

The H and KI lines in the prominences have been measured in over 60 plates, and 
the average angular velocities obtained show a large excess over the corresponding 
velocities found by Adams for the chromosphere, which itself rotates faster than the 
general body of the sun. The excess is greater for the east limb than for the west. 

9. Visuad Observations- — Sunspots and prominences have been observed 
and recorded as m former years using paper charts with 5° lines of heliographie 
latitude and longitude impressed upon them by the cyanotype process. The solan 
phenomena observed are marked on these charts which are subsequently bound up in 
half-yearly volumes 

The visual work includes detailed observations of affected lines in spot spectra 
and bright lines in metallic prominences. Xn accordance with the suggestion of the 
International Union for Solar Research special attention has been given to the 
behaviour of certain c< arc 5 9 and “ arc flame 55 lines in spot spectra and to the 
enhanced ” lines which occur in the region of spectrum examined. Owing to the 
great falling ofl: in the solar activity only 6 spots have been studied in this way 
during the year and in 14 spots the behaviour of the O line and D s have been noted. 
Prominences were recorded visually on 298 days as against 813 in i910 the difference 
being accounted for by the fact that there were 26 absolutely cloudy days m 1911 
and only 10 in 1910. A somewhat unusual feature was that m December this work 
was possible on only 18 days. The visual record is compared with the spectro- 
heliograms and all prominences shown on the photographs but not in the drawings 
are added in blue pencil. 

The visual and photographic records of prominences extending* over eight years 
have been studied with reference to their relative frequency on the east and west 
limbs. The preliminary results show a marked preponderance of eastern over western 
prominences for each year with the possible exception of 1901, indicating an apparent 
influence of the earth tending to reduce prominence formation. 

10. Solar Hadiation. — Ho observations have been made with the Angstrom 
pyrh ©home ter. The instrument was taken away by the Director- General of Observa- 
tories in February to be standardised and had not been returned at the end of the 
year. 

Ho progress has been made in the method of estimating changes in the solar 
radiation by photographic comparisons between moonlight and first type stars on 
account of the difficulty in obtaining suitable apparatus for measuring the plates. It 
is hoped however that satisfactory results will be obtained with a Hartmann 
photographic photometer which the Director has obtained privately and which is- 
expected shortly from Germany. 

A new photographic telescope specially designed for the work is under construc- 
tion in the observatory workshop. 

Summary of Results, 


11- Sunspots- — The following table shows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible, and the distribution between th& 
northern and southern hemispheres : — 
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. The very rapid decline in spot activity noted in the last report in comparing the 
years 1909 and 1910 has continued as is shown by the following figures 


Number of new groups 
Mean daily numbers 
Large spot: groups . . 

Spot returns 

Number of days on whiob no spots were seen 


1910. 

152 

1-8 

15 

6 

56 


1911. 

56 

0-7 

7 

Nil 

158 


The proportion of the southern spots to northern was higher than in 1910. The 
mean and extreme latitudes were not very different from what they were in 1910. 
A very faint dot was recorded at — 37° on November 17, 1 911. Excluding that, tbe 
mean latitudes were 7°-2 north and 9°*8 south and the extremes 2® and 12° in the 
northern hemisphere and 1 ° and 19° in the southern. 

The following were the most important spot groups seen during the year : — 


January— 

— 

S 0 . 

1951 i 

February- 

— 

No. 

1958 1 

No, 

1960 c 

March — 

No. 

1966 1 

April — 

Nos. 

1970~^ 
1972 > 


1973 J 

Map — 

No. 

1983 

August- 

— 

No. 

1993 


spot of moderate size with a round and regular 


outline. 


was near the central meridian. C was reversed and D 3 was 
slightly dark on one day. A metallic prominence was 
observed on the limb of tbe sun before the day of its 
appearance. 

mtained spots of moderate size. C was occasionally 
observed to be reversed and D s dark. This group was also 
preceded by a metallic prominence. 

irst appeared on the 29th as a group of small dots, but 
rapidly developed into two fairly large spots with smaller 
ones between. 


September — 
No. 1997 

October — 

No. 1999 

November — 
No. 2003 


contained a fairly large spot. C was slightly reversed near 
it on one day. 

contained a moderate sized spot. On tbe 8 th at 8 h 34 ra C 
was reversed and dark C was slightly displaced to violet to 
the east of the spot, but tbe displacement had disappeared 
at 8 U 35 m . 

a fairly large spot. 

a fairly large spot. 


a fairly large spot. 

Disturbances in C and D 3 were very rare during the year. Those mentioned 
above are almost all that were observed. 

12. Prominences. — Tbe mean areas of prominences for each hemisphere of the 
sun are shown in the following table in which the figures for the previous year are 
given for comparison : — 

"Mean daily profit 6 Areas of Prominences. 


North. 

South 

• • * * « 

• • • • « 

» • * • • • mm 

1910. 

Square 

minutes. 

2-03 

2-07 

1911. 

Square 

minute*. 

1-27 

1*64 



Total . . 

4*10 

2-91 
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The reduction of area of only 28 per cent, compared with 1910 shows that the 
solar activity as regards prominences is to a large extent independent of the spot 
activity, which has fallen during 1911 to about one-third of its value in 1910. 

The distribution of the prominences in latitude differs fro in that in 1910 in the 
development of a zone of great activity in the southern hemisphere between the 
parallels of 85° and 50°. This has caused a marked excess of southern prominences 
over northern. The parallels of 60° north and south as in 1910 mark the approxi- 
mate limits of prominence formation towards the poles, but small and transient jets 
have been frequently recorded within the polar areas. 

Metallic prominences were very infrequent only 24 being recorded during the 
year. Most of them were found in the sun-spot zones but, as in the previous year, 
a few were observed in high latitudes. The mean and extreme latitudes are given 
in the following table : — ° 


Metallic Prominences. 


North 

South 


Number 

observed. 

Mean latitude. 

Extreme 

latitudes* 

9 

21*-5 

0°-5 

86°-5 

15 

28°-8 

*0 

0 

6 

71°-5 


The prominence activity in each month may be estimated from the following 
table i — 


JVum her of Prominences . 


Months. 

Prominences 
one minute 
or more in. 
height. 

Metallic. 

Eruptive. 

J anuary 

m e 

• • 

a 

47 

i 

5 

February . . 

- * 


25 

2 

5 

Mareh. 

9 4» 


27 

3 

6 

April 

• 0 

• 0 

44 

3 

12 

May 

0 0 

0 0 

33 

2 

5 

June 

0 m 

» » 

23 

2 

2 

July 

0 • 

0 0 

14 


3 

August 

0 0 

♦ • 

43 

3 

6 

September . . 

0 • 


42 

1 

12 

October 

0 • 

0 • 

51 


4 

November . . 

0 0 

- *f 

49 

*4 

6 

December . . 

0 • 

0 0 

40 

3 

2 


The following were the more noteworthy prominences observed during the 
year : — “ & 

January . — The highest prominence, 200", was observed at latitude — 35° east 
on the 29th. Tor three successive days from the 28th to the 30th tall prominences 
were seen in this region. 

February . — An eruptive, rapidly changing prominence was recorded at 
latitude — 32° west on the 24th. This attained to a height of 165". 

April . — One of the highest prominences ever recorded here was observed on 
the 2nd. It first appeared on the photographs as a long wide streamer issuing from 
a point in latitude — 34° east in a northerly direction and nearly tangent to the 
limb. It was immediately found to be rising and a series of photographs was taken. 
These showed that the prominence ascended with an accelerating velocity and finally 
broke into fragments which quickly faded. The highest fragment was over 10' 
above the limb at 11 11 24 m . 
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September. — There was a prominence 200" high recorded at -j- 32° east on 
the 8th. 

October. — Prominences were observed at latitude — 45° east continuously from 
the 6th to the 16th. 

November. — The tallest prominence of the month was photographed on the ■ 
28th at latitude — 50° west. It was 240" in height at 10 h S5 m . 

December. — An eruptive prominence recorded at + 38° west on the 27th 
reached to a height of 145" at ll h 44 m . 

(5) Other Observations. 

13. Comets. — Photographs were obtained of the spectra of comets 1911b (Kiess) 
and 1911c (Brooks) with an objective prism spectrograph attached to the South 
Dome Equatorial. Direct photographs of these objects were also obtained at the 
same times as the spectrum plates. KZiess 5 comet was photographed on five days 
between August 14th and 20th and Brooks’ comet on seven days between August 
25th and September 22nd, and again after conjunction with the sun on October 
28th and 29th. 

Excepting for the greater amount of detail shown on the spectrum plates of 
Brooks 5 comet obtained at the end of October no essential change occurred in the 
spectrum as the comet approached perihelion and the best plate of the series (October 
28th) appears to be identical with the best spectrum of Halley’s comet obtained with 
the same instrument in 1910. The spectrum of Kiess’ comet although much fainter 
appears to be the same as the others. 

14. Time. — The error of the standard clock is usually determined by reference 
to the 16 h signal from the Madras Observatory. This is rendered possible by the 
courtesy of the Telegraph Department which permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Time determinations are made with the transit instrument, when necessary, as a 
check. 

15. Meteorology. — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , 10 h , and 16 h local mean time. Tempera- 
tures and pressures are recorded continuously by a Richard thermograph (wet and 
dry bulb) and barograph, and the mean temperatures and pressures are obtained from 
the traces, corrected by reference to the eye observations. The wind direction and 
velocity shown in appendix tables II and III are obtained from a Beckley anemo- 
graph, and the 8 h values for the Daily Weather Reports of Simla and Madras from a 
Robinson anemometer and a wind vane. 

Comparative observations of the standard barometer were taken early in the 
year with a barometer brought by the Director-General of Observatories and the 
instrumental correction was determined to be -f- 0*009 inch instead of — 0*002 inch. 
The new correction has been used in the annual report since the beginning of 1910. 

Pressure. — The mean pressure for the year was practically the same as the 
normal — there was an excess of 0*003 inch. Only in four months was the deviation 
more than 0*010 inch — the greatest amounts being a defect of 0*015 inch in January 
and an excess of 0*026 inch in October. The pressure was below normal in January,. 
March and November and above in the other months. 

Temperature. — The mean temperature of the j^ear was 0°*3 above normal. In 
seven months it was above and in the other five months below normal. The greatest 
deviation was 1°*3 either way. The mean grass minimum temperature in February 
was only 31°*3 as against the normal of 38°*4. 

Humidity. — The mean humidity for the year was 2% below normal. It was 
above in March, June, July and December and below in the other months. The 
greatest excess was 18% in December and the greatest defect 13°/ 0 in August. 

Main. — The rainfall for the year exceeded the normal by 4*51 inches. In 
January, February, March, August, and September there was a total defect of 15*50 
inches and in May, June, July, October, November and December a total excess of 
19*92 inches. 
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Wind. — Tlie average daily velocity for the year exceeded the normal by 19 
miles. The average velocity was in defect only in three months [February, March and 
September. The excess in November was 113 miles and the mean direction in that 
month was east by south against north by west which is the normal direction for 
November. The highest daily movement was 883 miles on November 22 and the 
lowest 120 miles on October 7. 

Transparency of the atmosphere. — The transparency of the lower atmosphere as 
judged by the visibility of the Nilgiris, about 100 miles distant, was much below the 
average. 

Cloud and sunshine. — On 26 days the sky was completely overcast, but the average 
‘ 4 clear sky ” for the whole year was practically the same as the normal. There were 
2,114 hours of bright sunshine against an average of 2,028. 

16- Seismology. — The Milne horizontal pendulum recorded 95 earthquakes 
during the year as against 81 in 1910. There were between 10 and 12 earthquakes 
in each of the months January, April, October, November and December The largest 
and longest record continued for 4 h 48 m on January 3 and had its origin in Turkestan. 

17. Library. — One hundred and ninety -two volumes were bound during 
the year. 

18. Publications. — Bulletins Nos. XXIII and XXIV were published during 
the year and Bulletin No. XXV was in the press at the end of the year. The first two 
deal with prominence observations in 1910 and the last with the same observations 
in the first half of 1911. In addition to these the following papers were 
published : — 

Ci On the Angular speed of rotation of a long enduring prominence ” by 
J. Evershed (A.P.J. Vol. XXXIII, No. 1). 

u The Auto collimating Speetroheliograph of the Kodaikanal Observatory ” by 
J. Evershed (M.N., R.A.S., Vol. LXXI, No. 9). 

tc The Absorption markings in H ft spectroheliograms ” by T. Boyds (M.N. , 
R.A.S., Vol. LXXI, No. 9.) 

19. General. — The Director-General of Observatories inspected the Kodaikanal 
Observatory in February and the Director inspected the Madras Observatory in 
December. 

The staff of the observatory worked well during the year. In the reduction of 
the prominence observations and the preparation of the bulletins for the press the 
Third Assistant Mr. Subrahmania Aiyar deserves special mention for his zeal in 
keeping the work well up-to-date. 

The Obs eevatort, Kodaikanal, J. Evershed, 

7 th February 1912. Director , Kodaikanal and Madras 

Observatories. 
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II.— REPORT OP THE MADRAS OBSERVATORY FOR THE YEAR 1911. 

Stalf. — The computer was on privilege leave for one month and eleven days 
and the Prst Assistant for two months. 

2 . Time Service. — No change was made in the programme of Astronomical 
observations, which have been restricted, as usual, to meridian observations for time 
-determinations. The system of time signals distributed from the Observatory also 
remains unchanged. The time gun at the Port failed on 9 occasions and was fired 
correctly on 721 occasions out of 730, giving 98*8 as the percentage of successes. 
The gunner was absent on one occasion, the gun failed twice owing to defect in firing 
apparatus, on three occasions owing to bad tube, twice owing to faults on the line 
and lastly the gun was not fired on the occasion of the Coronation Durbar of Their 
Imperial Majesties at Delhi. The semaphore at the Port Office was dropped correctly 
at 1 p.m. on every day except 3, when it was dropped correctly at 2 p.m. 

8. Meteorological observations. — In addition to the ordinary meteorological 
observations, extra observations were taken and special telegrams sent to Simla on 
2 occasions and on 41 occasions to Calcutta. 

4. Buildings. — Electric light and fans were fitted in the offices and in the 
quarters of the Deputy Director during the year. 

5- In str um ents. — The following is a list of the instruments at the Madras 
Observatory on the Slst December 1911 : — 

(а) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Simms. 

Sidereal Clock — Haswall. 

„ Dent, No. 1408. 

,, S. Reifler, No. 61. 

Mean Time Clock — J. H. Agar Baugh , No. 105. 

,, with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton & Simms. 

Mean Time Clock — J. Monk. 

Mean Time Chronometer — V. Kullberg, No. 5394. 

„ „ No. 6544. 

„ Parkinson and Erodsham, No. 2352. 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — It. Fness. 

Relay for use with the Chronograph — Siemens. 

(б) Meteorological. 

Richard’s Barograph — No. 10, L. Casella. 

,, Thermograph — No. 3618, L. Casella. 

Beokley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, Hi. Casella. 

Anemoscope — P. Orr «& Sons. 

Nephoscope — Mons Jules Daboseq & Ph. Pellin. 

Barometer, Fortin’s — No. 1771, L. Casella. 

,, No. 725, L. Casella (spare). 

„ No. 1420, L. Casella (spare). 

Dry Bulb Thermometer — No. 94221, Xj. Casella. 

,» No. 38037, Negretti & Zambra (spare). 

"Wet Bulb Thermometer — No. 94219, Ij. Casella. 

„ No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra. 

Dry Minimum Thermometer — No. 69047, Ij. Casella. 

"Wet Minimum Thermometer — No. 91753, Negretti & Z am bra. 

Sun Maximum Thermometer — No. 10479, Negretti & Zambra. t 

Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 

Raingauge (8" diameter) — No. 1042, Negretti & Zambra. 

Measure glass for above. 

Raingauge (5" diameter). 

Measure glass for above. 

The year was an abnormally dry one and very little rain fell till November 
19th. During this time the level of the transit changed slowly and steadily in the 
same direction. After the heavy rain on 21st November it underwent a sudden 
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• change in the opposite direction accompanied by some change in azimuth. At present 
the level error is very small and is almost steady." The rates of the Biefler and 
Dent Clocks have been very satisfactory. A new mean time clock by Mr. J. H. Agar 
Baugh was received towards the end of the year and has been mounted in the room 
to the west of the transit room. The electrical contacts with which it is fitted have 
not yet been connected and brought into use. It is proposed to divert the telegraph 
lines into this room from the Clock room in the Deputy Director’s quarters. 

6* "Weather su mmar y. — The following is a summary of the meteorological 
conditions at Madras during the year 1911 : — 

Pressure . — Pressure was above normal in February, June, July, October and 
[November and below normal in other months. The greatest excess was 0*043 inch 
•in February and the greatest defect 0 034 inch in January The highest pressure 
recorded was 30‘154 inches on February 12 and the lowest 29*548 inches on Septem- 
ber 24. 

Temperature . — The mean temperature of air was above normal in all months 
except February. The highest shade temperature recorded was 106°*4F. on June 1 
and the lowest 62°*0F. on February 20. The highest temperature in the sun (150 o, 5) F. 
was recorded on July 30 and the lowest on grass was 58°*6F. on February 20. 

Humidity . — Humidity was below normal in February and August and above 
normal dxiring the other months. 

Wind . — The wind direction was normal in February and December. It was 
more easterly than usual in January and November, more southerly than usual in 
March, April, May and October. The wind velocity was below the average through- 
out nearly the whole of the year. In November the mean daily velocity was 31 
miles below normal. 

C loud . — The percentage of cloud was a little above normal in December and 
below normal in the remaining months. 

Sunshine . — The percentage of bright sunshine was above normal in March, 
July, September and October and below normal during the rest of the year. The 
total number of hours of bright sunshine during the year was 2,249. 

Rainfall . — The rainfall was above the average in September and December and 
below during the other months, the greatest excess being 2-93 inches in September 
and the greatest defect 5*09 inches in October. The total fall for the year was 36*53 
inches and the monsoon rainfall from October 15 to the end of the year was 24*59 
inches against an average of 26*00 inches. The heaviest fall on any day was 4*74 
inches on November 21. 

General . — The most noteworthy feature of the weather during the year was 
the deficient rainfall during the first eight months. From the 1st January up to 
nearly the middle of September the total rainfall at Madras was about 4 inches. 

Madras Observatory, B. Bl. Jones, 

\.<6tk January 1912. Deputy Director „ 
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Appendix I. 


Kodaixanal Observatory Seismological Records in 1911 


No. 

Date 

P.T. 1 

commence 
G.M.T. 

£. W. 
commence 
G.M.T. 

Maxima 

G.M.T. 


1911* 

H. M. 

H. M. 

H. M. 

1 

Jan. 1 

10 27*4 

10 32*6 

10 36*2 

2 

3 . . 

7 31*1 

7 54-9 

7 56*0 

s ; 

3-4 . . 

23 32*0 

23 38*5 

•• (?) 

4 

4 . . 

8 33*0 



5 

4 . . 

9 48-9 

9 54*3 

9 56-4 

6 

4 . . 

21 47-3 

21 62-8 

21 54*4 

7 

7 

2 25-7 

2 56*6 

3 00*6 

8 

8 .. 

13 19*2 

, m 

. . 

9 

9 . . 

3 53-6 

4 12*9 

4 16*0 

10 

14 . . 

18 10*5 

. . 

a . 

11 

16 .. 

8 69-2 

, . 

9 25*4 

12 

Feb. 13 .. 

14 07*6 (?) 

14 18*8 

14 19-8 

13 

18 .. 

1 8 41*3 

IS 51*5 

18 56*1 

14 

23 

ll 26*4 

• a 

a . 

15 

28 .. 

6 28*2 

5 47*2 

5 48*1 

16 

March 11 

3 37-7 

. , 

a . 

17 

14 .. 

21 08-G 


a . 

18 

22 . . 

5 43-6 

5 54-2 

6 16*3 

19 

22 . . 

7 47-3 

7 53-4 

8 07*8 

20 

27 .. 

9 07*1 


a a 

21 

April 4 

16 14-1 

16 19*2 

16 21-2 

22 

7 

7 01*4 

7 06-8 

7 41-3 

23 

10 .. 

19 02-7 

» m 

. a 

24 

10 .. 

20 08*6 

, . 


25 

11 .. 

14 29-5 

14 30-5 

14 44*9 

26 

15 .. 

11 23-8 

• • 

a . 

27 

15 .. 

12 01-2 

12 03*8 

12 04*4 

28 

17 .. 

5 20*3 

. . 

. . 

29 

18 .. 

18 20*8 

18 26-8 

18 34-4 

30 

28 .. 

10 32 0 

. . 

a . 

31 

29 .. 

6 32-2 

5 46*0 

5 48*6 

32 

30 .. 

9 60-3 

# . 

a . 

33 

May 4 

13 34-5 

13 43*5 

13 46*9 

34 

4—5 

23 48-0 

23 67*9 

0 30*6 

35 

11 .. 

4 19-7 

4 24*1 

4 26*4 

36 

27 .. 

20 33-6 


■ 9 

37 

June 1 

14 41-2 

* 

• * 

38 

3 .. 

21 1 2-4 

. . 

• » 

39 

7 .. 

11 24-4 

12 27*4 

12 43*3 

40 

8 .. 

0 12-0 

. , 

a . 

41 

15 . , 

* • 

14 35*1 

14 47 7 

42 

17 .. 

5 26 0 

. . 

a a 

43 

Juy 4 

13 39*0 

13 43*3 

13 48 5 

44 

5 

2 17*2 

2 29*0 

2 31*8 

45 

6 .. 

IS 51*0 

. . 

a a 

46 

8 . . 

2 32*0 

. . 

. . 

47 

12 .. 

4 17*2 

4 19*2 

i 4 42*8 

48 

19 . . 

10 29*0 

10 29*7 

a a 

49 

Aug.* 8 

14 58*6 

- . 

• * 

50 

8 .. 

18 38*1 

• * 

a a 

51 

16-17 .. 

22 52*4 

22 59*5 

23 20*3 

52 

18 .. 

3 10*7 

• . 

a . 

53 

21 . . 

16 47*3 

. . 

a ' 

54 

23 . . 

16 46*8 

. . 

a . 

55 

Sept. 16 

13 40*6 

13 53*1 

14 46*3 

56 

* 17 .. 

3 52*2<? 

) 4 19*1 

4 26*9 

57 

20 .. 

5 49*8 



58 

22 

5 34*1 

5 * 65*9 

5 *68*6 

59 

26 .. 

14 21*6 

, . 

a a 

60 

Oct. 6 

f 9 25*9 

9 39*2 

9 43*3 

61 

10 .. 

14 41*0 

. a 


62 

13 .. 

2 56*1 

3 22*8 

3 25*4 

63 

14 

6 42*2 

. . 

. . 

64 

14 .. 

12 48*0 

13 17*5 

13 18*0 

65 

14 . , 

16 59*0 

17 30*0 

17 31*0 

66 

14-15 . . 

23 32*8 

23 34*6 

23 35*9 

67 

16 .. 

0 34*1 

a * 

* # 


End. 


a. 


M. 


Max. Amp. 


11 47 
8 35 

4 20 


8 57 
10 17 
22 07 

4 09 

14 20 

4 40 

18 41 

9 51 

14 35 

22 30 

12 18 


59 

44 


Duration. 


Kemarks. 


22 12 

7 09 

8 25 

9 18 

16 24 

8 07 

19 38 

20 23 

15 02 

11 28 
12 23 

6 27 
20 10 
11 28 
6 02 
10 29 
14 11 

8 05 

Between 41i 
51 3n. and 
5 h. 00 m. 

21 26 

14 55 

21 48 

14 57 

1 03 
18 08 

6 01 

15 14 

3 24 

19 42 

3 15 

9 28 

11 41 

16 17 

19 01 

2 42 

3 39 

18 16 
17 23 
16 29 

6 43 


6 13 

6 35 

14 44 
10 27 

15 31 

4 15 

7 19 

14 22 

18 02 


41 

56 


MM. 

4-3 = 2*1 
0*6 = 0*3 
18 = 8*0 


1*0 = 0*4 
0*4 = 0*2 
0*6 = 0*2 

0 * 4 * 4 = 0*2 

0*5 =4 0*2 

9*5 ‘4= 5*4 

0 * 3 * 4 = 0*2 


0*3 = 0*3 
0*2 = 0*2 

0 * 3 * 4 : 0*1 

0*4 =r 0*2 


0*2 = 0*1 

0*7 4= 0*3 

6*0 *4: 2*9 

0 * 5 * 4 : 0*2 

0*7*4= 0*3 
2*5 = 1*2 
0*4 = 0*2 


4*5 = 2*3 

13 = 6*5 

5*0*4= 1*9 
0-7 = 0*3 


12 


4*9 


6*8 = 2*6 


0*5 
1*6 : 


0*2 
: 0*6 


0*8 = 0*3 

0*6 = 0*2 

1*0*4= 0*4 

0*7*4= 0*2 
0*5 = 0*2 
>17*5=>6*2 


H. 

M. 


1 

20 


1 

04 


4 

28 

B*yond range 

from 23 h. 4lm. 
to 23 h. 54m» 
Turkestan. 

0 

24 

Widening of line. 

0 

28 

0 

20 


1 

43 


0 

01 

Do. 

0 

46 


0 

31 

Do, 

0 

55 


0 

37(F) 

Do. 

3 

49 


0 

52 

Do. 

0 

31 


1 

06 

Do. 

1 

04 

Do. 

1 

26 


0 

38 


0 

11 

Do. 

c 

10 

Bomba r da. 

1 

00 


0 

36 

Widening of lino* 

0 

14 

Do. 

0 

82 


0 

04 

Do. 

0 

22 


1 

07 

Do. 

1 

49 


0 

56 

Do. 

0 

30 


0 

39 

Do. 

0 

37 


3 

17 


0 


Instrument adjus- 
ted 4 h. 61 m. 
to 5 li. 00 m. 

0 

52 

Widening of line. 

0 

14 

Do. 

0 

36 

Do. 

3 

33 


0 

51 

i)o 

3 

33 

No P. TS. 

3 

35 

Widening of line, 

1 

35 

1 

07 


0 

51 

Do. 

0 

43 

Do. 

5 

U 


1 

12 

Do. 

0 

18 

Do. 

0 

23 

Do. 

3 

51 


0 

28 

Do- 

1 

28 

Do. 

0 

37 

Do. 

1 

48 


2 

Cl 

Instrument exa 
mined at 31) 
43 m. 

0 

23 

Widening of line 

1 

01 

0 

22 

Do. 

1 

01 


0 

60 

Do. 

1 

19 


0 

37 

Do. 

1 

34 


1 

03 


1 

08 


0 

21 

Do. 


1 Sjl 

'tj a 

ys * 


<xS bon* 

ill 


b *ri .rf 

3 - 

13 'S M 


# Driving clock stopped at intervals July 20 and 21. 
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Kodaikanal Observatory Seism ological Records in 1911 — cont. 


No. 

Date. 

P.T. 

commence 

G.M.T. 


j 1911. 

H. M. 

68 

Oot. 17 .. 

12 14-9 

69 

21 .. 

0 07-4 

70 

24 .. 

0 46-3 

71 

29 . . 

19 33-6 

72 

Nov. 1 . . 

10 52-0 

73 

10 .. 


74 

11 .. 

3 16-2 

76 

11 . . 

3 43-0 

76 

13 .. 

16 36 1 

77 

18 . . 

8 64-0 

78 

20 .. 

16 1S-0 

79 

21 .. 

19 41-6 

80 

22-23 . . 

23 18-3 

81 

28 . . 

16 04-9 

82 

30 . . 

11 07-8 

83 

30 . . 

. . 

84 

Deo. 2 

. . ? 

86 

7 .. 

0 22-8 

86 

7 .. 

15 05-2 

87 

11 

11 06-2 

88 

13 .. 

9 03-2 

89 

13 .. 

23 08-3 

90 

16 .. 

19 38-2 

91 

20 

6 14-2 

92 

22 . . 

14 20-8 

93 

23 .. 

22 33-0 

94 

29 .. 

16 22-9 

96 

31 . . 

6 19*0 


I».W. 

commence 

G.M.T. 

Maxima 

G.M.T, 

End. 

Max. Amp. 

Duration 

H 

M. 

H 

M. 

- 

M. 

Mar. 

// 

H. 

M. 





13 

06 



0 

50 




. . 

1 

03 



0 

56 




. . 

1 

11 



0 

26 




. . 

20 

09 



0 

35 





11 

29 



0 

37 

4 

£0*3 

4 

4 

60-3T 

62-1 j 

6 

05 

0*6 = 
0*6 a 

0*2 

0*2 

} » 

16 

3 

18*3 

3 

18*8 

3 

27 

0-6 = 

0*2 

0 

11 

3 

44-8 

3 

44-8 

3 

53 

0*4 = 

0*2 

0 

10 

17 

02-3 

17 

07*8 

18 

02 

1*8 = 

0*7 

1 

26 

16 

. . 


. • 

9 

41 



0 

47 

27*2 

15 

28-7 

16 

46 

0*5 = 

0*2 

0 

30 


. . 


. , 

90 

00 



0 

18 


. . 


• . 

0 

21 

» . 


1 

03 


. . 


. . 

16 

63 

• « 


0 

48 

23 

, . 


. . 

11 

53 

. , 


o 

45 

48-4 

23 

49-4 

24 

00 

0*4 = 

0*2 

0 

12 

4 

31-8 

4 

32-0 

4 

42 

0*6 = 

0*2 

0 

11 


• * 

0 

26-9 

1 

16 

0*4 m 

0*2 

0 

52 


: 


. . 

15 

16 



0 

11 

11 

10*1 

11 

13*2 

13 

23 

2*2 "= 

0*8 

2 

17 


. . 


■ • 

9 

30 

. . 


0 

27 


• . 


• • 

23 

44 

* . 


0 

36 

20 

41 "8 

20 

20 

42-61 
46*9 J 

22 

11 

2*9 = 
2-6 = 

1*0 

0*9 

} » 

33 

6 

47*6 

6 

52*7 

8 

29 

1*0 = 

0*4 

2 

15 


. . 


* • 

14 

46 

• . 


0 

25 


• « 


* , 

23 

22 



0 ’ 

49 


* . 


. . 

16 

56 



0 

33 

6 

32-8 

6 

33-6 

7 

34 

0-6 = 

0*2 

1 

15 


Remarks. 


Widening of Hne. - 
Do. 

Do. 

Do. 

Widening of line* 
Nov. 3-4 oloolc 
not driving. 

No. P. Ts. 


Widening of line* 

Do. 

Do. 

Do. 

Do. 

No P. Ts. 

Hour signal at 4& 
30m. 

Widening of line* 

Do. 

Do. 


Do. 

Do. 

Do. 



Appendix' II. 

Mean monthly and annual meteorological results at the Kodaikanal Observatory in 1911. 
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Appendix IV. 


Kodaikanal Mean Hourly Bright Sunshine for the year 1911. 


Month. 


Hours. 


6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-16 

15-16 

16-17 

17-18 

January 



0*08 

0*71 

0-77 

0*84 

0*83 

0*88 

0-91 

0-89 

0-81 

0-68 

0*57 

0-07 

February 



*31 

•93 

•98 

•96 

•96 

•89 

•85 

*74 

*72 

*67 

*68 

•39 

March 



•03 

•80 

*99 

*97 

•97 

•84 

•56 

•48 

*46 

*42 

*49 

*24 

April 



*10 

•76 

*91 

•90 

•92 

•92 

*80 

•62 

*42 

•39 

*32 

•10 

May .* 



*26 

•69 


*90 

•91 

•89 

•78 

•53 

•46 

*25 

•16 

•07 

June . . 



*24 

•56 

•60 

•56 

•47 

*43 

*38 

*22 

*22 

•20 

•16 

02 

July 



•15 

*36 

*40 

*43 

•44 

•35 

-29 

•22 

*23 

*12 

•05 

•04 

August 



•18 

•71 

*87 

*89 

•84 

•82 

•73 

*64 

*48 

•34 

*29 

•12 

September 



*01 

•52 

*76 

*71 

•62 

•62 

•30 

•25 

•20 

•11 

*0 9 

*01 

Ootober 



■07 

•42 

*74 

•66 

•62 

*46 

•39 

*28 

*26 

•26 

•16 

•08 

November 



*04 

•44 

•60 

*66 

•68 

•56 

•50 

•38 

•32 

•30 

•24 

•05 

December 



•00 

•32 

•37 

•48 

•66 

•52 

•61 

•53 

*47 

•37 

•28 

*09 


Mean 


012 

0-60 

0*74 

0 74 

0-72 

0-67 

0*58 

0-48 

0-42 

0-34 

0*28 

0-11 


Appendix V. 


Mcmbee of days in each month on which the Nilgiris were visible in 1911. 


Month. 

Very dear. 

Visible. 

Just visible. 

Tops only 
visible. 

■ 

January 

1 

14 

2 

2 

n 

February 

•• 

3 

2 

6 

Bl 

March . . . . 

• • 

•• 

3 

1 

■■ 

April « • * • • • •• 

• • 

•* 

•• 

•• 

• • 

May .. 

- 

1 

4 

•• 

5 

J une . . 

4 

1 

2 

•• 

7 

July .. 

4 

3 

1 

•• 

8 

August •• • * » • •• 

3 

9 

7 

*• 

19 

September . . • • . . . . 

3 

9 

7 

2 

21 

October 

6 

7 

3 


16 

November . . 

5 

8 


' 

13 

December . . • . 

3 

7 

• • | 

% 

12 

Total . . 

29 

62 

31 

13 

135 













Madbas Obsebvatoby,— A bnormal from monthly means for the year 1911. 
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-|- Means above normal, — below normal. 
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Appendix VII. 


Abstract of the mean meteorological condition of Madras in the year 1911 compared with the 

average of past years. 


Mean yalue« of 


Reduced atmospheric pressure . . 
Temperature of air 

Do. of evaporation 
Percentage of humidity 
Greatest solar heat m vacuo 
Maximum in shade 
Minimum in shade 
Do. on grass 

Rainfall sinoe January 1st on 76 days 
General direction of wind 
Daily velocity in miles . . 

Percentage of cloudy sky 

Do. of bright sunshine . . 


[ 

1911. 1 

I 

Difference from 

Average. 

29*862 

0-002 below. 

29-864 

82*4 

1*3 above. 

81-1 

70*3 

18 „ 

74*6 

76 

* „ 

72 

134*2 

5*5 below. 

139-7 

91-9 

1 

l'l above. 

90-8 

76*5 

0-8 „ 

74-7 

73*6 

1-6 „ 

71-9 

86-63 

12-49 below. 

49-02 

S.E. by 8. 

1 point S. 

S.E. 

162 

9 below. 

171 

37 

12 „ 

49 

43-6 

7-4 „ 

51-0 


Duration and quantity of the wind from different points. 


! 

From 

j 

I 

Sic are. j 

Miles. | 

From 

Hours. | 
j 

Miles, I 

from 

1 

Hours. 

! 

Miles 

From 

Hours, 

Milos. 

Sforth 

104 

627 

j East 

170 

1,129 

I ‘ 

South 

! 

292 

2,337 

AVest 

t 

t 

t 

283 

i 

2,428 

N. byE. .. 

290 

1,806 

E.byS. .. 

165 

891 

S. by W. . . 

258 

1,669 

W.byN.. 

182 

1,675 

N.N.E. .. 

287 

1,922 

E.B.E. . . 

205 

| 1,133 

S.SW. .. 

256 

1,841 

W.N.W. .. 

: 

i K>6 

1,503 

N.E. by N. 

419 

1 

2,446 

S.E. bj E. 

‘286 

1,664 

B.W. by S. 

, 239 

i 

1,605 

N.W. by YV.j 

i69 ; 

1,155 

N.E. 

317 

2.361 

S.E. 

534 

3,575 

S.W. 

222 

1,688 

N.W . ' 

90 : 

645 

N.E. by E. 

420 

2,731 

S.E. by S. 

1,064 

8,323 

S.W. by W. 

214 

1,439 

N.W. by N. 

50 

314 

E.N.E. .. 

163 

| 1,269 

S.S.E. .. 

545 

4,290 

W.S W. . . 

239 : 

1,816 

N.N.W. . . 

83 

492 

E. by N. .. 

236 

1 

t 

1/235 

S. by E. .. 

*254 

1,825 

W. by S... 

; 329 

2,581 

N. byW. 

j 91 

i 

493 


There were 182 calm hours during the year. The resultant corresponding to the above 
numbers is represented by 7 a south-south-east wind, blowing with a uniform daily velocity of 
42 miles. 7 



Madras Observatory — Number of hours of wind from each point in the year 19 LI. 
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Annual total 104 ;290 287 ;419 317 (420 (163 236 170 165 205 286 534 0,064545 254 292 |258 256 239 222 214 239 329 
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Appendix XI. 


Madras Observatory. — Wind, cloud and bright sunshine, 1911 . 


Month. 

* 

Wind resultant. 


Clouds (0 — 10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H 

j 16 fch 

20 H. 

Mean. 

A vera ge 
per 
day. 

Mean 
number 
of hours 
in a 
day. 


MILES. 







nouns. 

nouns. 

January 

105 

E.N.E. 

2-5 

3*4 

2*4 

1*3 

2*4 

7*9 

9*2 

February . . 

88 

E. by IN. 

1*8 

2*3 

1*2 

0*7 

1*5 

9*4 

10*9 

March 

151 

S.S.E . 

1*3 

1*7 

0*6 

0*3 

1*0 

9*5 

10*6 

April 

180 

S.S.E. 

2-6 

2-0 

2*8 

2-3 

2*4 

7-4 

10*6 

May 

180 

S. by E. 

2*2 

1*8 

2*2 

10 

1*8 

6*1 

7-9 

June 

122 

8.W. 

4*5 

4*6 

5-8 

4*4 

4*8 

4-3 

8-1 

July 

122 

w.s.w 

5*2 

4*8 

6*2 

6*3 

^ 5*6 

4*6 

9*0* 

August 

67 

S.’W. by W. 

5*8 

5*3 

1 

7“0 

5*2 

6*9 

3*8 

8*8 

September . . 

51 | 

8. VV. 

6*0 

5*3 

4*9 

3*5 

4*9 

5*2 

10*7 

October 

34 j 

S.E. 

3*7 

4*] 

4*6 

3*6 

4*1 

6*7 

10*3 

November . 

103 ! 

■ 

. 

K. E. by E. 

4*2 

5*7 

5*6 

2-7 

4*6 

5*3 

8-8 

December . . . „ j 

J 

164 j 

i 

j N.N.E. 

j 

5*5 

6*3 

6*3 

4-7 

5*7 

4*1 

8-0 

Annual 

42 j 

! S.S E 

1 

3*8 

i 

3*9 

4*1 

3*0 

3*7 

6*2 

— 



23 


.Ip |.§ 


f a <cuo cq o oo ao ooo 

Sr^^ooscb^ob^t^ crz vc> 

^ S S ^ J ^ ^ ^ kC:5 ^ ^ 


^0 0 ^ 0000 ©< 3 iC 5 r-i COJC- 


I a o n»o *— « e« 

M H H C<1 


‘Oooom«^h 


^ ’ — 1 °c co vc. 05 co 00—4 
W W ^ ^ !N N CM X 5 , 03 ^ 


5? £? S ^ CO !> lb- —» 4 fN. /— > , Q 

2^12^ °oo®£gg 


co Tfi co a-a -h oi Jt> 

O CO 1 — I 1—4 CO C T> CO CO 
. O O H N 1*0 ^1 i, 


GO^OOiOOr-^t-kOJt., 

CNH HH --(CM 


VO o S5l § GO Si £5? tS ^ •"“4 


>* . ^ 

JS? CD *ej 

Q H s 


a _, oo 
*H S «s 

MOM 
*3 tvD 


P=J ^ P 3 L * hw . * K* r 4 p 4 fx? 

5 a p 4 oo =o OQ ^ •“ £= ^ 5 & > 2 ;* 
W “ “ 

cd 

OOO^^tDo-OOOCM 


»—4 t-H f— ( M c<* CM — ( , — I , — I H . — ,_J 


\P 7* \° (^ CO O ^ 1C OO O O 
OJ © CO o OO oo tb— CO CO CM * 


* ~H CO t— 4 Jb~ O b* Cl C4 CD CO VO 
OO -cH — H <X> 1C- CO —ft CO t— VQ <0> — f4 
OO OOOOCOOOCOCOCOcoCOCOCM 


t-s^^£^ <ooooooy5 CO 
N N f. b. )> o fO N l» OO OO 00 


CC'COOOOIOOOOCOOCOCOIN 

O ’ ' 


OflOOOCOrHIMrttCOiCIC^OOl'* 
^ ^ ^ xb 4fi cm © 

CO CO Jp*— JEb- Jr*— jc— js» i—. j— m (s» j^. 


-S 




=p § 

1 

^ i 

$> 

3 ** 

CO 

3 


-4-3 

50 

J5 

CD 

* 

O 

‘§ 



W 



'W^^OCJOlNCOrt 


05 CD to C^^cp^Hb--fcOcoco 
2 ? OO^H ooNWr^im^ * 

'* N h 2S' h 2 «ocq o u, ,* 


^cpcM T 4 < p^ V pooQ»>--fco 

hhh-^- IS z2 co «o 


oo OO oo oo OO F. 
-H rH CJ ^ ^ 


' CO CO CO i 
CM CM 




§S"’ H m^^' DCO(KW ' h 

03 ^ O* r-Clri PJ 


Os CD ‘?» 7 N><pNi-icDb, H ^ 
C « mi, *3 '-.I I 35 (M <M CM Oi <— ■ i»*s ns - *ii 

CO cococo f-b-tsloSogS 
0 ^ o - COOO WH 

COCSJ CO 


H o t O O) 01 Oi N I- OS tb- vO CO 


^^^^^•p^OiCOIr— 00 -^ 

<X>oQ'^ 001 >*CM' 4 h coocoai^ 

COcDCDb.b.b-blb:NgSS 


®CprH<OOO^tp!NO^-iai 


• 00 00 10 t — f O US CO b— 00 1 
-H CM CO 1—1 J2 


0JN0iHO05r»C3l0iCS»a)00 VO 

&*ttt~y£$COr^H VO 

CO CO J"— !>• OO OO IT— Jb— Jt*— t- b_ J>, t>. 

op ^ 9 V” ^ *>• CM i — 1 >0 CO O t— OS 

OOCOOJOCftojOiojoiOJCjQQQ o, 

^HwwtococpuitocoaiNco 

Jtb» t-* COoOOOCOOOOOWOOb. So 


OO CO « o^( 41 C <— > (O 

1 — I <N CO CO ?4 H CM CM <0 


OCONHO 


SfSSSSSSS&gg 


'OTiOi?iiarHioj>iN,oai^ 

CD CM -f CM vO CD W W O os /i, 

0003 ® 2 2 §2 Sogggjg 

12 CO CO 0> CM o CM 00 is. -M - 




g^SSS 05 00 1—4 M 4 O 

Is- V-l *-4 M 4 JP- S*l <0 

■ ^ 1 . 'P *2 io^o co vo <o i>. r- 

CD - 

CM 


^ ° 9 H rj^^^covoomp, 


H H 0 »«OoOCOOOOiOOO 

O * 05 * * • 

CO cq 2 


t? 

Illti-i^lllll 

Hi 1 ^ S 55 H» H> 00 O Jz? Q 



KODAIKANAL AND MADRAS OBSERVATORIES. 


REPORT FOR THE YEAR 1912. 


CONTENTS. 


I — K odaikanal 


1. Staff 

• • 

• • 

« . 

2. Distribution of work 


* 9 

. m 

S. Buildings and grounds 

• • 

• • 

m m 

4. Instruments 

* * 

• m 

m • 

5. Summary of solar observations 

m « 

• • 

6. Photoheliograph . . 

• m 

9 9 

# • 

7. Spectroheliograph . . 

m m 

■ * 

• • 

8. Grating spectrograph 

• m 

• m 

m m 

9. 6-inch Cooke Equatorial and Spectroscope 
10. Poona 0-inch Equatorial 

11. Solar Radiation 


m « 

* • 

12. Sunspots 


• 9 


13. Prominences 


• • 

m m 

14. Time 


• 9 

• m 

1.5. Meteorology 


• m 

• • 

16. Seismology . . 


• « 

c • 

17. Library 


• 9 

9 9 

18. Publications . . 


• « 

m m 

19. General 


• • 

m 9 


Page 

Observatory. 



II. — Madras Observatory. 


1. Staff 

2. Time service 

3. Meteorological observations 

4. Buildings 

5. Instruments, . 

6. Weather summary . . 

Appendix I. — Seismometer records, Kodaikanal 


* ll 


17 
11 
11 
5 J 
11 
11 


11 


11 

J? 

3) 


II. — Extreme and mean monthly and annual meteorological results, 
Kodaikanal. 

III. — Mean hourly wind velocity, Kodaikanal 

IV. — Mean hourly bright sunshine, Kodaikanal . . . . . . 

V. — Visibility of Nilgiris — for clearness of atmosphere . . „ . 

VI. — Abnormals from the monthly means, Madras 
VII. — Abstract of the mean meteorological condition of Madras 
VIII. — Number of hours of wind from each point, Madras 
IX. — Number of miles of wind from each point, Madras . . . . . . 

X. — Number of inches of rain from each point, Madras 
XI. — Wind, cloud, and bright sunshine, Madras . . . . . . 

XII. — Extreme and mean monthly and annual meteorological results, 
Madras. 


9 

9 

9 

9 

9 

10 

12 

14 

15 

16 
16 
17 
18, 

19 

20 
21 
22 
2a 



KODAIKANAL AND MADBAS OBSEBY AT OKIES. 


I. — REPORT OF THE KODAIKAHAL OBSERVATORY FOR 

THE YEAR 1912. 


Staff. — The staff of the Observatory on December 31, 1912, was as follows : — 


Director 

Assistant Director . . 
First Assistant 
Second Assistant . . 
Third Assistant 
Fourth Assistant 
Writer 

Photographic Assistant 


J. Evershed. 

T. Royds, D.Sc. 

S. Sitarama Aiyar, b.a. 

Gk N agaraj a Aiyar. 

A. Y. Subrahmanya Aiyar, b.a. 
S. Balasundaram Aiyar. 

L. N. Krishnaewamy Aiyar. 

R. Krishna Aiyar. 


The subordinate staff consists of a book-binder, an assistant book-binder, a 
mechanic, five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work. — The Director and the Assistant Director have 
charge of the two spectroheliographs and of the large grating spectrograph. The 
First, Second, and Third Assistants are in charge of the work with the Cooke 
equatorial (spectroscopic), the Lerebour and Secretan equatorial (visual and 
photographic), and the transit instrument. They have also to do the astronomical 
computing and the preparation of ' the observations for the press. The Third 
Assistant has charge of the seismometer and clock comparisons. 1 he Fourth 
Assistant, with the help of the Writer, is responsible for the whole of the meteorological 
work. The Writer is responsible for the accounts, correspondence, and all office 
records. The Photographic Assistant has charge of most of the photographic develo- 
ping, printing, etc. 

3. Buildings and grounds. — The electric installation, was completed in 
February and the storage battery received its first charge on the 25th of the month. 
With the exception of some initial troubles with the gas engine which were soon 
remedied by Messrs. Siemens, the electric plant has worked satisfactorily throughout 
the year. The current is used for research work in which an electric arc is required 
for direct comparisons of metallic and solar spectra. The electric power is also used 
for pumping water, for lighting, and other minor purposes. 

The new quarters for the photographic assistant were completed and occupied in 
August. 

The Takhtasinghji Observatory at Poona was dismantled in February and the 
instruments were transferred to this observatory by order of the Government of India. 
The question of constructing a building for locating the 20-inch reflecting telescope is 
under correspondence with the Government of India and the Public W orks Department. 
Provisional plans for the new building have been prepared by the Director. 

The fire lines in the compound have been kept in good order and there was at no 
time any risk to the buildings and instruments from forest fires. 

4. Instruments* — The following are the principal instruments belonging to 
the Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-in eh. Lerebour and Secretan equatorial remounted by Grubb, with a five-inch Grubb 
portrait lens attached. The Lerebour and Secretan object glass has been replaced 
by a Cooke photo- visual lens of the same aperture and the instrument has been 
adapted for direct solar photography in addition to visual work. 

Spectrograph I. — consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch 
parabolic grating, and camera tube without lens. Used in connection with an 
11-inch polar siderostat and 6-inoh Grubb lens of 40 feet focus. 
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•Spectrograph II. — consisting of a collimator of 7 feet focus and camera of^ 14 fee 
focus placed at an angle of 60° with the former. Plane ^ gratings of 3^- inches or 
5 inches ruled surface ai-e used, and the slit is provided -with various devices for the 
direct comparison of spectra from different sources, and for rotating the solar image. 
Spectroheliograph — with 18-inch siderostat and 12-inch Oooke photo-visual lens of 20 
feet focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory 
workshop. 

Six -inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Theodolite, six-inch — Cooke. 

Sextant. . _ ' 

Evershed spectroscope with three prisms, for prominence and sunspot work, by Hilger, 
Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time chronometer, Enllberg 6299. 

Sidereal chronometer, EZullberg 6134. 

Tape chronograph, Fuess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including Hiohard barograph and thermo- 
graph, and wind recorders. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted in 
the spectroheliograph room for general spectrum work. 

The instruments received from the Takhtasinghj i Observatory at Poona include 
“the following : — 

Twenty-inch reflecting telescope, by Common. 

Six- inch Cooke photo-visual telescope with equatorial mounting. 

Two prisms of 6 inches aperture for use with the above. 

Twelve-inch Cooke siderostat. 

Eight-inch horizontal telescope. 

Large grating spectroscope, by Hilger. 

An ultra-violet spectrograph by Grubb. 

OBSERVATIONS. 

(«) Solar Physics. 

5. The following table shows for each day the solar observations that were 
made : — 
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SoiiAK Observations — Abstract. 


— 

1912. 

r 

s 

February. 

4 

£ 

April. 

May. 

June. 


August. 

September. 

October. 

1 1 

December. 

Total 

A 

30 

29 

17 

.. 

16 

18 

24 

26 

27 

25 

23 

26 

261 

B 

. - 


2 

1 








. - 

3 

C 

30 

29 

29 

28 

3i 

18 

15 

22 

25 

13 

16 

24 

280 

I> 

30 

29 

31 

30 

31 

27 

22 | 

29 

28 

26 

22 

24 

329 

E 

| 30 

29 

31 

30 

31 

26 ; 

24 1 

28 

29 

26 

22 

25 

331 


The sun’s disc was examined visually for spots etc. on 261 days only whilst in 
1911 it was examined on 383 days. The reduction in the number of observations 
was mainly due to an interruption of 66 days whilst the Lerebour and Seoretan 
telescope was being adapted for both visual and photographic work. The observing 
conditions were perhaps not so good as in 1911 and there were as many as 25 days 
when there was no sunshine recorded. 

6. Phot olieliograph — Photographs of the sun were obtained on 829 days as 
against 324 in 1911. Up to July 81 they were taken with the Dallmeyer photohelio- 
graph, and since that date mostly with the Lerebour and Secretan telescope. Double 
exposures are taken twice a month for determining the error of orientation of the 
photographs. Two solar negatives were sent to the Greenwich Observatory out of 
three asked for to complete the series. 

7- Spectroheliograph- — Monochromatic photographs of the sun’s disc in u K ” 
light were taken on 331 days, and prominence plates on 280 days. With the auto- 
collimating spectroheliograph H a images were secured on 158 days. The prominence 
plates are measured as soon as obtained, and the results tabulated. Duplicates of 
the disc plates have been sent to South Kensington for measurement, as in former 
years, and in exchange prominence plates have been received from South Kensington. 

Mr. Lvoyds has made a special study of the absorption markings shown on the 
II «- plates. 

8. Grating Spectrograph.- — Owing to the paucity of sunspots only a few 
spectra were obtained for the study of radial movements. The general state of calm 
in the solar atmosphere was, however, specially favourable for other lines of research 
and a large number of comparison spectra were obtained of the sun’s limb and the 
centre of the disc. The relative displacements of the lines towards the red at the 
limb have been measured and compared with the displacements due to pressure. A 
series of plates has also been obtained of the are spectrum of iron in air and the 
centre of the sun’s disc. These have been measured to determine the general displace- 
ment of the solar lines after correction for the earth’s movements. The general result 
of the whole investigation, although far from being completed, appears to throw great 
doubt on the usual interpretation of the line displacements, which ascribe’s the general 
shift of the solar lines, as well as the relative shift of the lines at the limb, to the 
effect of pressure.® The investigation is being continued with the aid of a special 
device for the direct photographic comparison of the solar and arc spectra, and a 
.second series of plates has been obtained with the arc under reduced pressure. 

9. 6-inch Cooke Equatorial and Spectroscope- — Visual observations of the 
prominences and of spot spectra have been continued as in former years but only two 
spots were studied in detail in this way, Nos. 6977 and 6980 of the Greenwhich 
numeration. Observation of the behaviour of the C and D» lines were recorded in 
four spots. 

In October the telescope and its mounting were removed from the south dome 
and re-erected in the photoheliograph dome. This involved a break in the prominence 
observations of one week only. Prominences were recorded visually on 280 days. 
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10. Poona 6 -inch Equatorial. — This fine instrument lias been erected in 
the south dome and a powerful grating spectroscope, also from Poona, has been 
adapted for use with it. 5 

It is intended to make a special study of the metallic prominences and of pro- 
minences showing displacements of the hydrogen lines It has heen found from the 
Kodaikanal records that not only do prominences in general show a numerical pre- 
ponderance on the east limb, hut the preponderance is much greater m the above 
mentioned special classes of prominence. As the metallic prominences are closelv 
associated with sun-spots, this appears to indicate that both prominences and snots 
are more active when on the east limb than when on the west. There is also found 
to be an excess of displacements of the hydrogen lines towards the red end of the 
spectrum. These facts raise questions which will require the most careful studv in 
the future, and the Poona telescope is well adapted for this work. 

. 11. Solar Radiation. Tho new photographic telescope for conxparin cr the 

intensity of moonlight and first type stars was completed during the year, but <?wing 

to cloudy skies no opportunity for using it occurred until December when a few plates 
were secured. ^ Lea 

Toepifer"^" ai ^ Inann *^ xo ^ ome ^ er ^ or roeasuring the platos has been received from Messrs. 


Summary of Sunsjpo b and JProminenee Observations* 

12. Sun-spots.-— The following table allows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible, and the distribution between the 
northern and southern hemispheres : — 
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Jhe decline m spot activity noted in the last few years continued m 193 2 but 
the rate of decrease between 1911 and 1912 has lessened very slightly as is shown in 
the following comparisons for tlie four years 1909-1912. 


Year. 
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It seems probable tliat the minimum of spot activity occurred during the early 
part of 19 L2, not a single spot having been recorded m January and February, whilst 
there was a slight recovery of activity in. September and m December. The appear- 
ance of a spot in latitude -f- 27° in December may probably be considered as the 
beginning of a new cycle of activity. 

Of the twenty -two groups recorded during the year, nineteen were m the southern 
hemisphere and were, on the whole, closer to the equator than in i 9J 1 . Their mean 
latitude was — 7°-2 against — 9°*8 in 1911. Of the three remaining spots, one was a 
small dot on the equator, one was at + 20° and the third, the last group of the year 
was at + 27° ; all three spots were observed in the latter part of December 

Only four groups No. 2007 (March 7 to 19), No. 2012 (June 17 to 28), 

No. 2023 (October 4 to 11), and No. 2025 (December 15 to 23) — contained fairly 
large spots. The spectra of Nos. 2007, 2008 (April), 2021 (September), and 2025 
(December) showed disturbances in O and D. } 

13 . Prominences. The mean areas of prominences for each hemisphere of the 

sun are shown m the following table in which the figures fow the prevtous two years 
are given for comparison : — 

Mean daily profile areas of Prominences m square m,muies of are 

i 

19X0 1911 19112. 

2*03 1 27 0 95 

2 07 T64 1*51 

4*10 2*91 2*4(> 

The reduction of j>rominence area is here shown to be vei*y much loss than the 
reduction of spot numloers or of new groups, also the rate of decrease has lessened 
considerably between 1911 and 1912. 

The area curve underwent a marked change m the second-half of 19 LI. There 
were several sharp, though small, madmiand a pronounced maximum near 50 1 south. 
These features were maintained in a general way m 1912. 

Metallic Prominences 


The prominence activity in each month may he estimated from the following 
table : — 

Number of Prominences. 




1ST orth * * • . 

8 oui h • » . . 

Total 
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The metallic and eruptive prominences show a decrease corresponding to that of 
the spot activity. But there is actually an increase in the number of u large ” 
.prominences ; this is particularly striking in January and February when there was no 
spot recorded, but the numbers of large prominences are the highest in the year. 

The following were the more noteworthy prominences observed during the 
year : — 

June. A prominence recorded at latitude — 25° East on the 22nd reached a 

height of 200" at 10 11 31 m but fell to 130" at ll h 20 m . 

July. A metallic prominence was observed at -j- 78° West on the 81st. 

August . — > A large prominence covering 30° of the south-west limb was photo- 
graphed on the 31st and was slowly rising without altering its general shape. The 
height reached was 170" at 10 h 17 m . 

September . — A prominence photographed at latitude — 33° East on the 30th 
attained a height of 240". 

November . — A prominence photographed at latitude — 18 r West on the 1 2th was 
240" in height. 


(5) Other Observations. 

11. Time, — The error of the standard clock is usually determined by reference 
to the 16 h signal from the Madras Observatory. This is rendered possible by the 
courtesy of the Telegraph department which permits the Madras wire to be joined 
through to this observatory. The signal is received with accuracy on most days and 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Time determinations are made with the transit instrument, when necessary, as a check. 

15. Meteorology . — Meteorological observations were carried on as in former 
years. Eye observations are made at 8 h , 10 h and 16 h local mean time. Temperatures 
and pressures are recorded continuously by a Richard thermograph (wet and dry 
bulb) and barograph, and the mean temperatures and pressures are obtained from the 
traces, corrected by reference to the eye observations. The wind direction and velocity 
sbown in tables II and III of the appendix a,ro obtained from a Beckley anemograph, 
and the 8 h values for the daily weather reports of Simla and Madras from a Rohinson 
anemometer and a wind vane. 

Pressure. — The average pressure for the year was 0-007 inch above the normal. 
The monthly mean was below normal during four months only — Jnne, July, August 
and November — and tlie greatest defect was only 0'009 inch. The greatest excess, on 
the other hand, was 0*034 inch in April. 

Temp era lure. The monthly mean temperature was in excess throughout the 
year, so also were the monthly mean maxima during nine months of the year, theannual 
excess m the two cases being 0°*9 and 1°*2, respectively. The annual means of the 
other temperature records, viz., cc dry minimum ”, u wot mean ”, u wet minimum ”, 
“ sun maximum ”, and “ grass minimum ” were also higher than the normal. 

Ixiimzdt iy . The mean humidity for the year was the same as the normal, viz., 
74 per cent. There was a defect of 1 5 per cent, in January, hut the other months 
did not differ greatly |rom the normal. 

Rainfall. — The rainfall distribution was rather abnormal. There was a 
deficiency in. the months of January, February, March, July, August and October 
amounting to 7*44 inches, and an excess in the other months amounting to 13*12 
inches, the total excess above normal being 5*68 inches. The most striking devia- 
tions were a defect of 2*52 inches in January and excesses of 5*77 inches in April 
and 5*24 inches in November. 

Wind.- — There was a defect of 95 miles in September and an excess of 92 miles 
in December in the average daily wind velocity, but there was otherwise no striking 
difference from the normal. The mean daily velocity was only 3 miles in defect. 
The mean wind direction for the year was north-north-east, the normal direction being 
north. 
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Transparency of the atmosphere^ The transparency of the lower atmosphere as 
judged by the visibility of the Nilgiris, about 100 miles distant, was much below 
normal as was the case also in 1911. The atmosphere was clearest in January and 
December and least clear in April 

Cloud and Sunshine,'— The year as a whole was somewhat more cloudy than 
usual and there were 25 days when no sunshine was recorded. The total number of 
hours of bright sunshine was 1997, which is 30*8 hours below the average of eleven 
years. 

_ 16' Seismology— The Milne horizontal pendulum recorded 81 earthquakes 
during the year as against 95 in 1911. The-highest records were in May and June, 
with 1 3 and 16 respectively. The heaviest shock, as judged hy duration and amplitude, 
was due to the Burma earthquake of the 29th May. 

17- Library— One hundred and sixty-four volumes were hound during the 
year. 

18- Publications— Bulletins Nos. XXV. and XXVI. dealing with the promi- 
nence observations for 1911 were published during the year and Nos. XXVII., 
XXVI II. and XXIX. were sent to the press towards the end of the year. The titles 
of these are “ On the presence of Badium and the elements of the inactive group in the 
chromosphere ”, “ On the relative numbers of prominences observed on the eastern and 
western limbs ” and “ Summary of prominence observations for the first-half of 1912”. 

19- General— The Officiating Director-General of Observatories inspected the 
Xodaikanal Observatory in February and the Director inspected the Madras Observa- 
tory in October. 

The staff of the Observatory worked well during the year. 

J. Evershbd, 

Director, Kodaikaul and Madras 

Olsen >atories. 


Thb Obsbbvaioey, Kodaimal, 
31*1 Jarmry 1913. 
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II. — EE POET OF THE MADE AS OBSEEVATOEY FOE THE YEAE 1912.- 


Staff. The staff at the Observatory on December 83, 1912, was as follows: — 


Deputy Director 
Computer 
First assistant . . 
Second assistant 


It. lil. J ones. 

S. Solomon Pillai. 

A. A. Narayana Aiyar, "k.a. 
E. Ramanuja m Pillai. 


Two peons and two lascars form the subordinate staff. The. Computer was on 
privilege leawe from 12th April to 81st May, and the First Assistant from 16th July- 
to 15th August. 

2. Time Sei vice. — Time determinations have been made systematically on the 
plan followed in previous years and the time service was efficiently maintained. By 
the Adjutant-Oeneral’s order the firing of the 8 p.m. gun at the Fort was discontinued 
from the 29th Januaiy. Towards the end of the year intimation was received that 
the 8 p.m. firing was to be resumed from the 1st January 1918. No other change 
was made in the number or manner of the signals distributed from the observatory.. 
The Fort gun failed on five occasions and fired correctly on 386 occasions out of 391~, 
giving 9S'7 as the percentage of success. The failures were due to faults outside the 
observatory. 

The Semaphore at the Poit office failed on one occasion and was dropped correctly 
at 1 p.m. every other day ; on the day it failed at J p.m. it was dropped correctly at 
2 P.M. 

s. Meteorological Observations. — 3n addition to the ordinary meteorological 
observations, extra observations were taken for storm warning purposes and telegrams 
sent to Simla on two occasions and to Calcutta on 107 occasions. A new 1 hermograph 
was received from Calcutta and brought into use on the 15th May 1912. ° 

4. Buildings. — 111 addition to the usual annual repairs to the office and quarters, 
special repairs in the quarters were carried out daring the year. The porch which 
was condemned early in the a ear was pulled down and rebuilt and malthoid sheeting 
was laid on tlie roof so that the quarters are now rain-proof. The Executive Engi- 
neer proposed to investigate the foundations of the transit circle in order to try and 
discover the cause of the large changes in level which have occurred during the last 
three years ; but action was deferred till after the next inspection by the Director-- 
General of Observatories. 

5. Instruments. — The following is a list of the instruments at the observatory 
on the 31st December 1912 : — 


(«) Astronomical. 

Eight- inch Equatorial Telescope — Troughton & Simms. 

Sidereal Clock — -Haswall. 

55 Dent, No. 1408. 

55 S. Riefler, No. 61. 

Mean Time Clock — J. JH. Agar Baugh, No. 105. 

_ 5 5 _ with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton & Simms. 

Mean Time Chronometer- — Y. Ivullberg, No. 5394 . 

55 _ ,5 No. 6544. 

Portable Transit Instrument — Dollond- 
Portable Telescope with stand. 

Tape Chronograph — E. Fuess. 

Relay for nse with the Chronograph — Siemens. 

(6) Meteorological. 

Richard’s Barograph— No. 10 , D. Casella. 

,, Thermograph — No. 29637, D. Casella. 

Beckley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq &. Ph. Pellin. 

Baronaetor, Fortin’s— No. 1771, L. Casella. 

55 No, 725, E. Casella (spare). . j 

55 No. 1420, L. Casella (spare). 
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Dry Bulb Thermometer — No. 94221, L. Casella. 

„ No. 38037, Negretti & Zambra (spare). 

"Wet Bulb Thermometer — No. 94219, 17. Casella. 

5 » No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambia. 

1 >ry Minimum Thermometer — No. 69017, L. Casella. 

Wet Minimum Thermometer — No. 91753, Negretti & Zambra. 

Sun Maximum Thermometer — No. 10479, Negretti & Zambra. 

Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 

Raingauge (8" diameter) — No. 1042, Negretti and Zambra. 

Measure glass for above. 

Raingauge (5" diameter). 

Measure glass for above. 

In its rainfall distribution the year was similar to the previous one. The first 
-nine months were very dry — August excepted. During this time a steady and pro- 
gressive change in the level of the transit circle took place from a small positive value 
at the beginning of the year to a large negative value in October. "With the heavy 
hain in October and November the level changed rapidly to a small negative value 
and has remained almost constant since. The steady change during the first nine 
months suffered a slight cheek in August after a moderate fall of rain. With the dry 
weather however which followed, the change was resumed j the error reached its 
maximum in October. The azimuth was not much affected while these changes in 
level were going on. The observations for time were on the whole satisfactory and 
the ^ate of the Riefler clock has been very steady throughout the year, except for a 
short period of about ten days at the end qf July and the beginning of August. 

It is difficult to surmise the cause of these large annual changes in level which 
have been so prominent since 1910. According to the account given on pages V and 
VI in Volume L of “ Madras Meridian Circle Observations, 1862, 3 863 and 1864 15 the 
piers of the transit circle rest on the eastern end of a “ solid pyramidal mass of 
masonry, 8/ feet long by 6 feet wide at its upper surface, 6 feet in depth and 45 feet 
long by 12 feet broad below. A conical granite pier rests on the centre of this mass, 
4 feet in diameter at its base tapering up to 2 feet at its total height of 18 feet and 
weighing certainly over ten tons.” It is difficult to believe that the whole of this 
mass which is described as K probably little less firm or massive than a solid rock of 
similar dimensions »’ partakes as a rigid body of the movement revealed by the level 
observations. It is more probable that owing to local subsidences in the soil, the 
masonry bar has broken and that the transit instrument is on the smaller part of it. 
There is ample evidence of subsidences at the surface of the ground in the comoound 
to the south of the observatory. 1 

The transit instrument was overhauled during the visit of the Director iu October 
and the collimators were taken down and readjusted. A specification for a new eye- 
piece to the transit was drawn up at the same time. 

6- Weather Summary. — The following is a summary, in the usual form, of 
the meteorological conditions at Madras during 1912: — 

Pressure . — Pressure was above normal in January, April, May, October and 
December and below normal in the remaining months. The greatest excess was 
0-051 inch in April and the greatest defect 0*031 inch in August. The highest pressure 
recorded was 30*184 inches on January 19th and the lowest 29-52^ inches on July 
28th. J 

Temperature. — The mean temperature of air was about normal in all months 
except in January and December. The highest shade temperature recorded was 
111°*6F. on May 19th and the lowest 60°*5F. on January 4th. The highest tempera- 
ture in the sun was 149°*2F. on September 16th and the lowest on grass was 54°-9F 
on January 10th. 

Humidity. Humidity was above normal almost throughout the vear. 

Wind . — The wind direction was normal in April, Julv and December It 
was more southerly than usual in February, June and September, more northerly in 
October and more easterly in November. The wind velocity was apparently below 
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normal in all the 
below average, 
part for the low 


months except March. In July, the mean daily velocity was 43 miles 
I here is no doubt however tbat a change in exposure accounts in 
velocities relative to the average. 


Cloud. -—The percentage of cloud was normal in March, above normal in Julv 
and August and below normal in the remaining months. 


Sunshine. The percentage of bright sunshine was above normal in March, 
April, June, oeptember and December and below normal in the other months. 

Rainfall.— The rainfall was above the average in January, August and Novem- 
ber, normal in October and below normal during the other months ; the greatest 
excess bemg 8 - 60 inches in November and the greatest defect 4-98 inches in December, 
xne total rail tor the year was 40-69 inches against an average of 4 9 02 inches The 
monsoon rainfall from October 15 to the end of the year was 32-70 inches against an 
-average of 26*00 inches. The heaviest tall on any day was 4-05 inches on November 13. 


Madras Observatory, 
28i th January 1913. 


R. Ll. Jones, 
Deputy Director. 


\ 
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Appendix I. 


Ivodaikanal, Observatory Seismological Keoords. 


commence 

G.M.T. 


D. W. 
commence 
G.M.T. 


Maxima 

G.M.T. 


End 

G.M.T, 


Duration 

G.M.T. 


Max. Amp. 


Remarks. 


1 Jan. 4 

2 4 

3 20 


9 March 11 


13 April 11 


19 May 

20 


30 

31 

82 J une 

33 

34 


17 16*7 

10 00*3 

11 23*1 
16 01-8 

P 


19 22*3 

17 30*8 ? 

0 33*3 ? 


07*1 
04*7 
46*3 
14*9 
31*0 P 


11 30*5? 

10 46*4 


48 J uly 

49 


8 21*4 

22 32*0 


4 

123 

4 

15*1 

16 

40-7 

16 

44-0 

14 

57*7 

14 

68-2 

21 

* 08*6 I 
14*4 j 

21 

21*1 

10* 

19 1 

10 

19-3 

7 

* 31*2 

7 

* *31*5 



r 12 

30*6' 


« « 

il‘2 

32-0 


. . 


. . 

1C 

14-9 

10 

15 T 

3 

54*4 

3 

* *55*9 


. „ 

21 

54*6 



to 

32 *G 

19 

49*5 

19 

57-2 

17 

351 

17 

35-9 

0 

33*3 

0 

34*4 

1 

12*0 

i 

14*4 

3 

* 39*0 

3 

’ *39*8 

8 

38*2 

i s 

53*1 

23 

"23*1 

23 

* *23*6 



f 2 

39*9 

2 

29*5 

it 

42*0 

47*9 


. . 

7 

08*6 

13 

26*2 

13 

28*2 


. . 


. , 


. - 

12 

30*2 

11 

45*8 

11 

48*1 

10 

60*8 

10 

58*2 

11 

30*0 

11 

36*7 

19 

03*3 

f 19 

* 09*5 

L 19 

26*9 

7 

47*2 

7 

510 

8 

25*7 

8 

37*2 

9 

41*0 

9 

48*4 

13 

56*9 

14 

02*0 

16 

68*6 

17 

J0*1 

12 

43*3 

12 

47*4 

17 

11*4 

17 

14*4 

8 

46*8 

8 

58*5 

22 

47*6 

22 

49*2 


30*0 
29*5 
48*0 ? 


16 12*0 
7 39*7 


27-4 
29*0 
25*1 
49*1 P 


9 29*2 

10 58*1 

23 29*5 


12 08*8 0 
XI 58*0 1 1 


16*0 ? 
*27*0 P 
18-0 ? 
23*1 
41*0 ? 
02*8 
55*0 


r o*4 

54*1 

0*6 

15*9 

16*0 

10*1 ? 0*5 


14*3 
35*3 ? 


Widening of line* 
Instrument ex- 
amined at 4 h . 
48 ™. 

Widening of line* 


Do. 

Do. 

Hour signal at 7 h » 
30™. 


Widening of line. 


Widening of line. 
Hour signal at 
103*. 30 ™. Sud- 
den displace- 
ment. of trace 
through 0*1 
at 10 h . 
32 m (>. 

Hour signal at 
I7 h - 30”*. 

Hour signal at 
0 h . 30™. 

Widening of line. 
Do. 

Instrument ex- 
amined at 3 h . 
50™. 8. 

Widening of line. 


Burma. 


Widening of 

Widening of ] 
Hour signs 
1 23*. 30 m . 


Beginning lost in 
end of No. 36. 
Widening of Jin©* 
Do. 


June 28 th and 
29th record in- 
complete. 
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Kodaikanal Observatory Seismological Records — cont . 


50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 


No. 


Date. 


July 


Aug. 


Sept. 


Oct. 


Nov. 

Don. 


1912. 

24 
24 

3 
6 
6 
9 

10 

17 

21 

23 

23 

1 

11 

13—14 

26 

29 

29-30 

12 

18 

31 

7 

1 

9 

9 

10 

20 

23 

24 
24 

26 

27 

28 


| P.T. 
commence 
G* M.T 


D.W. 

commence 

GKM.T. 


H. 

M. 

H. 

M. 

H 

M. 

H. 

M. 

12 

12*3 

12 

13*6 

12 

17*4 


? 


? 

13 

32*1 

13 

37*3 

14 

04*6 


, , 

9 

16*0 

9 

18-5 

9 

28 0 

13 

28*2 

13 

36*3 

13 

38*4 

15 

26-0 

21 

23*6 


. . 


» p 

22 

37-P 

1 

38*7 

1 

46*4 

2 

06*2 

5 

19*0 

22 

54*0 


. . 


. 

23 

17*2 

19 

20*8 

19 

23*2 

j" 19 

48*11 
50*4 j 

22 

28*6 

17 

42*8 


. , 



18 

19*7 

14 

08*2 

14 

12-3 

14 

13 5 

15 

10*0 

21 

61-3 

21 

53*1 

21 

57*4 

22 

lrf-6 

0 

03-3 


* • 


• • 

0 

39*2 

0 

52-3 

0 

68*5 

1 

00*8 

1 

53*6 

23 

48*5 

0 

01-3 

0 

09*8 

1 0 

50*5 

19 

32-0 


. . 


• * 

19 

56*7 

21 

01-0 

21 

09*1 

21 

31 *5 





23 

41*5 

23 

47*5 

0 

17*0 

16 

44*9 


.. 



17 

07*4 

10 

18-1 

10 

*43*0 

10 

’ 44-6 

13 

22*0 

17 

41*3 


, . 


. 

18 

44*4 

7 

57*8 

8 

33H 

8 

45-8 

10 

29*0 

8 

39*2 

8 

51*5 

8 

54*5 

9 

20*3 

0 

21*3 

0 

32*8 

0 

34*4 

1 

03*7 

9 

54-1 

10 

28*0 

10 

30*3 

10 

48*5 

2 

49*0 


, . 


. . 

3 

35*1 

20 

12*6 


. . 


• « 

20 

44*4 

17 

43*8 




• p 

18 

32*3 

0 

02*8 

0 

*25*4 

0 

32*0 

0 

54*1 

18 

30*0 ? 

18 

36*2 

18 

38*0 

r 

18 

52*6 

17 

33*8 



17 

38*8 I 

18 

16*9 

0 

09 0 




. . i 

1 

46*4 

8 

09*0 

8 

* *27*7 

8 

32*0 1 

9 

08*0 


Ma xima 


End 
Gr.M. V. 


Duration 

G.M.T. 


Max. Amp, 


M. 


j 1 52*3 | 


0 

1 

1 

3 

0 

3 

0 

1 

0 

0 

1 

1 

0 


12-0 

57*8 

14*3 

40*3 

23-8 

07*8 

36-9 
01-8 
22 *3 
35*9 
01*3 
02-0 
24*7 


} 3 1 0-0 £ 


22*5 
03 9 
03*1 
31*2 
41*1 
42*4 
54 4 
46*1 
31*8 
48*6 
51*3 
23*0 1 

43*1 
37*4 
59 0 


MM. 

1*9 

0*6 

0*6 : 
4*8 : 


: 0*9 
: 0*2 

0*2 

2*0 


17 = 7*3 


f 5*5’= 
1 5*2 = 


4*5 

1*0 

3*8 ’ 
0*9 

2 6 : 

0*5 s 


2*4 

2*3 

: 1*9 
: 0*4 

: l*r 
: 0*4 

1*0 
: 0*2 


1-0 = 0*4 


0*7 
0*5 : 

0*4 : 

0*7 • 


1*1 

0*3 

0*2 

0*3 


: 0*3 
0*2 

0*2 

0*3 


Remarks, 


Beginning lost in 
end of No. 50. 
No P, Ts. 

Widening of line. 

Do. 

Do. 

Do. 

Do. 

Beginning lost in 
end of No. 65. 

Widening of line. 
#» 

Widening of line, 


Do. 

Do. 

Do. 


Hour signal, 
18h. 30 m . 


at 


Widening of line. 


Instrument disturbed in the day-time from the 17th to 23rd Ootober daring building operations. 
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Appendix; IV. 


Kodaikanai mean hourly bright sunshine for the year 1912. 


Month. 

Hours. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

January 



0*04: 

0*91 

0*96 

0-94 

0*91 

0*88 

0-87 

0*86 

0-82 

0*79 

0-76 

0-27 

February 



*19 

*S6 

*92 

•97 

*92 

*84 

•73 

*69 

•60 

*57 

*52 

*23 

March. 



•02 

•82 

*88 

*84 

*79 

-79 

*69 

*63 

*48 

*43 

*44 

•35 

April . , 



*04 

*86 

*94 

*97 

•90 

*83 

*76 

*69 

*65 

*50 

•33 

-24 

May 



*25 

•75 

*87 

•81 

*82 

*78 

*70 

•53 

*43 

*35 

*21 

*05 

June . . 



*08 

*40 

•38 

*37 

*38 

*36 

•35 

•22 

*23 

•14 

•07 

. . 

July . . 


•• 

•05 

*20 

*33 

•39 j 

*34 

*29 

*21 

*17 

•17 

*21 

*12 

•05 

August 



*12 

*4*2 

•50 

•61 1 

*53 

*41 

*39 

*30 

*34 

*22 

-14 

•03 

September 



*17 

•55 

*67 

•65 | 

*50 

•44 

*29 

•29 

•14 

*16 

*09 

•04 

October 



*04 

*22 

*40 

1 *43 1 

•35 

•27 

*24 

•26 

*25 

•19 

•08 

*03 

N ovember 



*01 

*40 

*46 

•56 

•51 

•43 

•43 

•39 

•30 

*18 

*11 

. . 

December 



*06 

*64 

*73 

*73 

*71 

*71 

*71 

*70 

*65 

*69 

•58 

•11 


Mean 


0-09 

0-59 

0*65 

0*69 

0*64 

0*55 

0-53 

0*48 

0*42 

0*37 

0*29 

0*12 


Appendix V. 


"N ttimbeb. of days in each month on "which the Nilgiris were visible in 1912. 


Month . 

Very olear. ■ 

V isible. 

Just visible. 

Tops only 
visible. 

Total. | 

January 

• • 

20 

4 

2 

26 

February , . . . . * . , 


3 

7 

3 

13 

March 

• • 

4 

1 

• * 

5 

April 

• • 


. . 

1 

1 

May . . 


1 

2 

« . 

3 

June . . 

4 

6 

3 

• . 

13 

July . . 

1 

4 

4 

1 

10 1 

August . • 

1 

3 

2 

• . 

! 6 

! 

September * , . „ 

6 

7 

2 

, , 

15 

October 

. . 

13 

1 

• . 

14 

'November . . . * 

2 

8 

2 


7 

December # , , , 

1 

20 

■ i ! 

. 2 

24 

Total . . 

15 

84 

29 

9 

137 
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+ Means above normal, — below normal. 
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Appendix VII. 


Abstract of the mean meteorological condition of Madras in the year 1912 compared with the 

average of past years. 


Mean values of 

1912. 

Difference from 

Average. 

Reduced atmospheric pressure * . 




29*864 

same as 

29-864 

Temperature of air 




82*4 

1*3 above. 

81*1 

of evaporation . . . . . # 




76*6 

21 „ 

74*6 

Percentage of humidity 




76 

4 

72 

•Oreatest solar heat in vacuo . . . . , . 




134-3 

5*4 below. 

139-7 

Maximum in shade 




91*9 

1*1 above. 

90*8 

Minimum, in shade 




75*6 

0*9 „ 

74-7 

Do. on grass 




73-5 

1-6 „ 

71-9 

Rainfall since January 1st on 78 days 




46*69 

2*33 below. 

49*02 

General direction of wind 




S.E. 

Same as 

8/E. 

Daily velocity in miles . „ 



. . 

152 

19 below. 

171 

Percentage of cloudy sky 


. . 

. . 

34 

15 

49 

Do. of bright sunshine . , 


•• 


53*2 

5-2 ,, 

58-4 


Duration and quantity of the wind from different points. 


From 

Hears. 

Milos. 

Prom 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

Prom 

Hours. 

Miles. 

USTorth 

204 

1,463 

East 

223 

H-4 

M 

o; 

tv 

South 

200 

1,374 

W est 

283 

2,033 

3ST. by E. . . 

41G 

2,260 

E. by S. .. 

304 

1,702 

S. by W. . 

264 

1,560 

W. by N. . . 

200 

1,576 

N'.N.E. 

474 

2,728 

EJS.E. 

423 

2,315 

s.s.w. .. 

248 

1,664 ! 

"W.N."W . . 

116 

862 

ISLE. by 

467 

3,006 

S.E. by E. 

659 

3,807 

R.W. by S. 

202 

1,330 

N.W. by W. 

102 

604 

N,E. . . j 

176 

1,078 

S.E. 

457 

3,302 

s.w. 

191 

1,161 

N.W. 

36 

247 

N.E. by E. 

166 

856 

S.E. by S. 

829 

6,894 

S.W. by wJ 

201 

1,238 

N.W. by N. 

43 | 

200 

E.N.E. 

204 

. 927 

S.S.E. 

445 

3,308 

w.s.w. .. 

206 

1,549 

N.N.W. .. 

80 ; 

517 

E. byN. . . 

156 

773 

S.byE. .. 

231 

1,668 

w. by S... 

244 

1,726 

1ST. by W. 

101 | 

663 


There were 234 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a south-east wind, blowing with a uniform daily velocity of 42 
miles. J J 



Madkas Observatoby — Number of hours of wind from each point in the year 1912 . 
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Annual total .. 204 416 ! 474 467 176 165 204 156 223 304 ±23 [669 457 829 ±45 ;231 200 264 248 202 1191 201 206 244 
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Appendix XI, 


Maeeas Obsekvatoky. — Wind, cloud a.nd bright sunshine, 1912. 


Month. 

Wind resultant. 

Clouds (0 — 10). 

Bright sunshine. 

Velocity. 

Direction. 

8 K. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 



MIXES. 

POINTS. 






hours. 

HOURS. 

January 


92 

N.E. 

1*9 

2-7 

2-2 

0-8 

1*9 

7*6 

0*1 

February . * 


107 

E. S. E. 

2*6 

3*7 

1*9 

1-1 

2*4 

8-8 

10*6 

March 


138 

S. E. by S. 

1-7 

1*8 

1*0 

0-7 

1*3 

9*3 

10*5 

April 


156 

S. E. by S. 

2-9 

3*3 

1-1 

0*6 

2*0 

9*6 

11-0 

-May 


151 

S.S.E. 

3-5 

31 

2*0 

1*4 

2*6 

7*2 

y-2 

J une 


132 

s.s.w. 

3*6 

3*1 

4*9 

4*7 

4 1 

5*5 

7 ”9 

July 


87 

8. W. by W. 

7*3 

7*2 

7*6 

7*7 

7*5 

2-5 

8*2 

August 


82 

S.W.byW*. 

7*1 

6*8 

6 5 

6*8 

6*9 

4*3 

10*0 

September . . 


62 

S. by E. 

4*3 

4*4 

5*6 

4*4 

4*7 

5*3 

9*3 

October 


50 

JSf.E. 

5*0 

■ 

5*8 

5-6 

4*6 

5*3 

5*3 

9-8 

Not ember . 


98 

| 

N.N.E. 

4*7 

5*4 

5-5 

4-0 

4 9 

5*3 

9*7 

December . . 

* m 

j 

158 

i 

i 

S\N\E. 

2*9 

3*8 

4*1 

2*7 

3*4 

6*5 

8-3 

Annual 

m m 

4:2 

S E. 

4*0 

4*3 

4-0 | 

1 

3-3 

3*9 

6*4 

— 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I. EEPORT OF THE KODAIKAEAL OBSERVATORY FOR 

THE YEAR 1913. 


S/aft'. — T]io staff of tlie observatory on December 31, 1913, was as 
foRows: — 


Direoior 


Assistant Director 
First 

vS ©oo n cl A ss i stan t 
Third. Assistant 
■Fonrtlrt Assistant 

Writei* 

Pliotographic Assistant 


J„ ID versRed (on deputation to New 
Zealand). 

T. Koyds ? D.Sc. (officiating). 

T. UoydSj D.Sc. 

& . Sit pram a Ayyar., b.a. 

G. Nagarnja Ayyar. 

A. A. Narayana Ayyar., b.a. 

S. lEila.sundaratr; Ayyar (on tnrlougliY. 
S.N. Krislma Ayyar (acting). 

L. N. KrislmaSAvami Ayyar. 

D . KTisIma Ayyar. 


The JDirootov wa.s on privilege leave for tlireo month* from August 4, 
a ml bis survives were lout to the Now Zealand Government for tlireo months 
from JDoooiubor II, to advise relating to a proposed Solar Observatory 
and to select, a, site. The Assistant Director officiated as Director on both 
occasions. Tlie First, Second, and Photographic Assistants were on privi- 

days, <5 weeks, ^ ■* - - ■ " _ ' 


lege leave for 


3P 




and 1 month from September 15, July 
and October A), respectively. Mr. S. Ba 1 asundaram Ayyar is on 
combined privilege leave and furlough for .nine months from July 1. 

Air. A. Y. Si ibra Innanya. Ayyar, r».A., resigned his appointment as 
Third Assistant on February 8, and Mr. A. A. JSTarayana, Ayyar, b.a., of 
the Madras Observatory was appointed in his place’ on probation for six 


months. 

The Suliovdinah 
binder, a mechanic, 
la scars. 


staff consists of a book-binder, an assistant book- 
Hve peons, a boy peon for tlie dark room and two 


.2. Distribution of tvorh . — The Director and the Assistant Director have 
charge of the two spectroheliographs and the large grating spectrograph. 
The First. Second, and Third Assistants are in charge of the work with 
the Cooke eepuatorial (spectroscopic), the Lerebour and Score tan equatorial 
(visual and jdiotographic), and the transit instrument. They have also to 
do tlie astronomical computing and the preparation of the observations 
for the press. The Second and Third Assistants have been trained 
to measure - spectrum plates and the Third Assistant lias charge of 
the seismometer and clock comparisons. The meteorological work of 
the observatory has been reduced ( vide section 13) and is done by tlie 
Fourth Assistant and the Writer. The Fourth Assistant also assists 
Mr. 0. Mickie Smith, c.l.E., retired Director of the Observatory in the 
preparation of a memoir on tlie .meteorology of Periyakul^un and Kodai- 
kauaL Tlio ’Writer is responsible for the accounts, correspondence, and 
all office records. The Photographic Assistant has charge of most of the 
photographic; developing, printing, etc. 



,3. Building a and ground *. — The building* anclgrounds ha ve been keut 
in good repair. ^ 

The question lias been raised of transferring, either partially or whollv 
the work of the observatory to Kashmir where the Director whilst on 
leave, found the observing conditions more suitable than at Kodaikanal 
Consequently the construction of a building for the Poona 20-incli reflect- 
ing- telescope is held over for the present. It is expected that the 
Director will make a three months’ expedition to Kashmir with suitable 
instruments for thoroughly testing the conditions in Kashmir both for 
solar and stellar work. ' LU1 

The fire lines in the compound have been kept in good order and there 
lias boon no trouble from forest fires durino flic year. 

4. Instrument *. — The following are the principal instruments belong- 
ing to the observatory, or in use, at the present time : — ^ 

Six-incli Cooke equatorial. 

Six-mcli Lerebour and Secretau equatorial remounted by Cirubb, with a five inch 
Grubb portrait lens attached The Lerebour and Secretau object glass haw’ been 
replaced by a Cooke photo-visual lens of the same aperture and the instrument has 
been adapted for direct solar photography in addition to visual work. 

Spectrograph I— consisting of slit, collimator lenses of 4 and 7 feet focus ->-inoh 
parabolic grating, and camera tube without lens. Used in connection with an 1 1- 
meh polar side rostat and O-inch Grubb lens of 40 feet focus.' 

Spectrograph II consisting of a collimator of 7 feet focus and camera of 14 feet focus 
placed at an angle of GO with the former. Plane gratings of 3{- inches or 5 inches 
ruled surface are used, and the slit is provided with various devices for the direct 
comparison of spectra from different sources, and for rotating tho solar image 
k P®otr° heliograph— with 18-inch siderostat and 12-inch Cooke plioto-visnal lens of 
xeet focus, hj fcne Cambridge Scientific Instrument Company. 

^workshop 7 s » Deotrolielio « , ' a P 1 ’ attached to the above, made in the Observatory 

Sl S~urvey t ofTndi i a StrUmtV,lt barro1 chronograph, formerly the property of the 

Theodolite, six-inch — Oooke. 

Sextant. 

JEvershed spectroscope with three prisms, fur prominence and sunspot work, by Hilger 
Mean time clock, Kullberg 6326. J 

Do. Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Hartmann Photometer. * 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Milne horizontal pend ulu m seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including a Richard thermograph and 
a new Richard weekly barograph. 

A high class screw cutting turning lathe by Messrs. Cooke & Sons. 

Angstrom Pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted 
m the spectroheliograph room for general spectrum work. 

Tlio instruments received 
Poona include tlie following- : — 

Twenty-inch reflecting telescope, by Common. 

Six-inch Cooke photo-visual telescope with equatorial mounting. 

Two prisms of 6 inches aperture for use with the above. 

Twelve-inch Cooke siderostat. 

Eig-ht-inch horizontal telescope. 

Large grafting spectroscope, by Hilger. 

An ultra-violet spectrograph by Grubb. 

Sidereal clock, Cooke. 

Meantime chronometer, Frodsham No. 3476. 


from the Takhtasi nglij i Observatory at 



OBSERVATIONS. 

(a) Solas Physics. 

5. The following table shows for each day the solar observations that were made : 

Table A. 

Solar Observations in 1913 . 
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Mte . — Wheti a letter is in italics, it means that on that day the observation was not complete. 
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Solar C) bservationa- — Abstract. 









1913. 
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Total. 

January 

February. 

March. 

April. 
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! 

October. 1 
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November > 

.. . ! 

December. ' 

\ 


A 


28 
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ai | 
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• 29 

29 

28 

29 

29 

30 


22 

20 


B 


* • 

j 


... 


* 
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, , 





V 

24 

20 

31 ! 

29 

28 

23 

20 

20 

23 

20 

18 

22 

i ^02 

X> 

2S 

27 

31 ! 

i 

29 

29 

28 

27 

* 29 

29 

27 

19 



32 

27 


ai j 

29 

1 

31 

28 

20 

29 

30 1 

j 

25 

19 

2 1 

325 


tifil fdilui o oil tlic monsoon in this locality in 191 15 shows 
itself as an increase in tlio number of clays of observation in tlic above 
table. Dining tliemontlis »T uuo to October tlie sun was ox ami n ocl for snots 
and fa culm on 145 days against 185 in 1911 and 120 in 1912 ; but the number 
ot clays for tlic wliole year is not very liiirli. 

- 6. rh o 1 oh eliotj )-ap]) . — PliotogTaplis of the sun wore obtained on 928 

days as against 329 in 1912. Tlio nnmbor of possible days was very low in 
November. The photographs are, as stated in the last “report, taken with 
tlxo pilot o-visnal t olos cope in tiro nortii clonio. Doulblo exposures arc 
taken twice a month for determining the error of orientation of tlio 
photographs. Six solar negatives asked for by the Greenwich Observa- 
tory to complete their series for tlio period Jauuarv to .Tune 1918 were 
all sent. 


J : Spectroheliograph. — Monochromatic photographs of the sun’s disc in 
were taken on 8. 2o days, and promincnco plates on 800 days. 
With the autocollinjating spectrolieliograpli Il«. images were secured on‘20,2 
clays The prominonce plates are measured as soon as obtained, and the 
results tabulated. Duplicates of the disc plates have been sea it to the 
Camhi iclge Obsoivatoiy for measurement since the Soutb K oi i si u ofoi j 
Observatory was transferred there. 

Tire Miichelson grating in the Ha spectrolieliograpli was removed on 
JAoycmber 20 tor uso in tho spectrograph. 

8. Grating Spectrograph -The work with tho spectrograph lias boon 
mainly along the following lines : (1) comparison of tho centre and the 

limbs of the sun ; (2) comp a rison of tlio sun’s centre and the iron arc in air 
and in vacuo ; (3) comparison of the sun’s limb and the iron arc Those 
comparisons were used to i investigate the equatorial velocity of rotation of 
the sun, and the study of tho displacements of the lines of the sun’s centre 
and limb. Mr. Evershod has now put forward the view that these dis- 
placements can he best explained as due to velocities in the line of shdit 
rather than to pressure which has been hitherto the commonlv accented 
explanation (see Bulletin No. XXXTI). These investigations are beiim 
continued, special regard being paid to those lines of which we know the 
effective levels, as well as their behaviour under pressure. 

•xV now method of measuring spectrum plates has been worked out b v 
tho Director. 


9. Q-i.n.cJi Cooke Equatorial and Spectroscope. — As stated in section 9 of 
the last report the old Cooke equatorial telescope with its mounting and 
also the Eyershed spectroscope were removed from the south dome and 
re-erected in the photoheliograph dome in October 1912. 'Visual snec- 
troscopie observations were made there from October 15, 191.2 to March 
26, 1913. On March 27 the Evershed Spectroscope was replaced by a new 
grating spectroscope constructed by the Director. Meanwhile the 6-inch. 



Cooko Equatorial with, tho Hi]«cr Solar Spectroscope, both from Poona 
were erected in tlie south dome and a series of comparative observations 
with this combination and that of the old Cooko telescope with the new 
“rating- spectroscope showed the former combination to be a better instru- 
ment ; it was accordingly adopted for regular observations from April 4, 
A careful oxarjiiiiatioii of flic sun's limli is made for displacements 
of liydrogen lines and for metallic prominences. A fairly large number of 
the former have boon recorded. 

Prominences wore recorded visually on 292 days. There was no spot 
large enough to have its spectrum observed in detail, except perhaps one 
which was seen early in December, but the weather was unfavourable on 
the only two days on which the spot was fairly large. Disturbances in the 
C line wore recorded on about half -a -dozen days and D, was observed as 
an absorption line on one day. 

>S Unn m<u'ij of Sunspot and Pro at / nonce Observation*. 

10. Sunspots . — The following table shows the' monthly numbers of 
new groups observed, the mean daily numbers of spots visible, 
distribution between tho northern and southern hemispheres : 
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It was stated in the last report that tho new cycle of spot activity 
could probably he considered to have begun about the end of 1912 There 
seemed to he some confirmation of this in tho oarly months of 1918, especi- 
ally as the spot of February which was a, high latitude one, 82° north, lived 
long enough to pass across tho 'whole disc of the sun*; hut the activity was 
not kept up as the year advanced. In fact there wore three months — May 
. 4 11(I August without a single spot recorded as against two months 

in 1912 ; also only 1(> spot groups were recorded in the whole year, which 
is six less than in 1912. Oil the other hand tho average latitude was 
lugli (19 J north and 16°-9 south) in 1918 as compared with previous years 
which is an indication of the commencement of a new cycle. Further on 
December 18, 1918 three separate spot groups wore seen bli the disc, for tho 
first time since May 1911. Tho distribution of spots between the two 
hemispheres was more oven than in former years, there having been seven 
northern spots and nine southern^ 

The following particulars may be useful for comparing the spot 
activity of recent years : — 


1910 . 


1911 . 


Number of new groups 
Mean daily numbers 
Number of days on whicli no 
spot was seen. 


1 52 
1*8 
56 


56 

0-7 

158 


1912 . 

1913 . 

22 

16 

0-S 

0-2 

240 

288 
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. Only two spots, one in February and tlie otlier in December, reached a 
fair size, bnt neither of them could be called large. 

11. Prominences . — The mean prominence areas in the years 1912 and 
1913 are given below : — 


Meet'll daily Profile area * of Promt nence* in square ■ miuulrs of arc. 


— 

1912 . 

11 ) 13 . 


North , 

0-95 

108 


South 

1*5 l 

1-11* 


Total . . . 

2-46 

2-19 



Ihe mean area for 1913 was 93T per cent, of that of the previous year 
the figures for 1912 and 1911 being 8T5 and 7T0 per cent., respectively’ 
showing that the decrease in prominence activity is now becoming slower! 

The distribution in latitude in 1913 was very much the same as in 
1912, the only noticeable differences being that the secondary maximum 
15 J the southern hemisphere between 15° to 20° found in the latter halt 
? 4 . •"+ i disappeared, and tlie region of greatest activity — between 

latitude 40° and 50° — shows a tendency to broaden towards the eyuator. 


^Metallic Prominences „ 


— 

Number 

observed. 

M can 
latitude.* 

Extreme 

latitudes. 

North 

2 

26° 

25° -5 

26°0 

South 

| 3 

44° 


46°-f 


The prominence activity in each month may be estimated from the 
following table : — 

Number of Prominences'. 


Month s» 

Pro m inenoo s 
one minute 
or more 
in h eight. 

Metallic. 

Eruptive. 


January ... 

55 

2 ’ 

5 


February 

68 


A 


Marcli 

80 

3 

2 


April 

62 


4 


May ... 



1 


June 

23 


1 


July 

23 


JL 

1 


August 

22 


JL 


September 

18 


* 9 * 


October ... ... . ! 

17 


’ “ # 


November ... ... ^ 

25 




December 

21 

, ^ 

"i 



prominences since 1912 is 


The reduction in the number of “large 
about the same as that in the mean profile areas. 

Only five metallic prominences were recorded : two of these were 


, - JC . L, W O OX IneSfi -WPI'P 

same day within 3° of each other and probably originated 
m a common disturbance ^ 
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(/>) Other Observations. 

12. Time . — Tlie error of the standard clock is usually dotorminod by 
reference to tire 16-hour signal from tlie Mladras Observatory. This is 
rendered possible by tlie courtesy of the Telegraph department which 
permits the Madras wire to be joined through to this observatory. The 
signal is received with accuracy on most days and all failures are* at once 
reported to the officer in charge of the Trichinopoly division. Inde- 
pendent time determinations have been made with the transit instrument 
using the Sidereal chronometer K 6124. 


12._ Meteoroloi/g. — It! ye observations are made at 8\ JO 1 * and L6 h local 
mean time as in former years. The Richard thermograph (wet and dry 
bulb) and barograph, the JBeckloy anemograph, and tlie sunshine recorder 
also continue m use. The Hockley anemograph was out of action from 
March 22 to July 28 during the repairs to the wind tower. The tabulation 
of the hourly readings from the barograms, thermograms and sunshine 
records lias been stopped since March and the a nomograms are now 
tabulated by the Madras Observatory staff which also prepares the 8 h 
register from readings taken here. Tlie preparation of the 10'* and 16 u 
registers is done in the Calcutta Meteorological Office. The wind velocity 
and (lirection for the daily weather telegrams to Simla and Madras are 
obtained as usual from tlie Robinson anemometer and a wind vane. From 
the 8th Docomber a weekly Richard barograph lias been substituted for 
the daily one which was formerly in use. 

Prr. srure . — The average pressure for the year was 01)06 inch above the 
normal ; half of the excess is duo to the pressure being 0-025 inch a, hove 
normal in December. The monthly mean pressure was below normal 
from March to June and above in the other months ; the greatest defect 
was 0 017 in June. 


Temperature . — The monthly mean temperature was in excess of the 
normal throughout the year and the mean maximum was in excess in the 
first ten months of the year. The monthly mean dry minima, did not vary 
much from the normal so that there was a wider range of temperature 
than usual. The annual mean temperature, the annual moan maximum 
temperature and the annual mean range wore respectively 2°\2, J°-4 and 
1°'5 above normal. The mean “ sun maximum ” was also in excess in 
every month except November. 

Humidity.- — The annual moan was in defect of the normal by two per 
cent, and the mean did not vary much from tlie normals in the individual 
months but the variations wore the reverse of the temperature variations 
that is, they were in defect from January to October and in excess in 
November and December. 


'Rainfall . — The total annual fall was 3\27 inches below normal and 
the number of rainy days was loss by nine. The distribution was also 
abnormal. In tlie eight months January, February, April, May, June 
August, September and October there was a, total defect of 14-28’ inches 
and in tlie other four months a total excess of 11-01 inches. The greatest 
deviation from normal was a defect of 5 23 inches in October. 

Trauspa re.net/ of the ahu orphere . — The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris, about 100 miles 
distant, was again much below normal being even worse than in the voars 
1911 and 1012. •' 

(■loud and Runrhitie . — The annual moan clear sky was practically the 
same as the normal hut there was the great excess of 327" 5 hours above 
normal in the total duration of bright snn shine. 

14. Rein nolog ij . — The Millie horizontal pendulum recorded only 61 
earthquakes as against 81 in 1912. The number of large shocks was also 
smaller but the largest, recorded on January 19, had a greater amplitude 
than any in 1912. 
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15. Library. — One hundred and fifty volumes were bound during the 
year, xl new catalogue of the library is in preparation. 

16. Publications.— Seven Bulletins, Nos. XXYII to XXXIII were 
published during the year, and Nos. XXXI Y to XXX YI were in the press 
at the end of the year. Their titles are as follows : — 


No. XXVII. — On the Presence of Radium and the elements of the inactive group in 
the Chromosphere, by J. Evershed. 

No. XXVE1I. — On the relative numbers of Prominences observed on the Eastern and 
Western limbs, by J. Evershed. 

No. XXIX. — Summary of Prominence observations for the first’half of the year 1012, 
by J. Evershed. 

No. XXX. — Summary of Prominence observations for the second half of the year 1912. 
by J. Evershed. 

No. XXXT. — Summary of Prominence observations for the first half of the year 1913, 
by J. Evershed. ‘ ' 

No. XXXII — A new method of measuring small displacements of spectrum lines, by 
J. Evershed. 

No. XXXIII. — Prominence Peri* 'dicities, by T, Royds. 

No. XXXIV. — A comparison of the Periodicities in Prominences and Sunspots, by 
T. Royds. 

No. XXXV. — The apparent) effect of planets on the distribution bf Prominencies, by 
T. Royds and S. Sitarama Ayyar. 

No. XXXVI. — A new Interpretation of the general displacement of the lines of the 
solar spectrum towards the red, by J. Evershed. 


Tlic following contributions were made in addition to the above : — 

. The Determination of Ancient dates from Astronomical data, by 
T. Boyds and S. Sitarama Ayyar. Astronomical Society of India. 

The distribution in latitude of dark lla markings, by T. Boyds. 
Monthly Notices of the Royal Astronomical Society. 

Some spectrograpliic measures of the Solar Eolation made at tlio 
Kodaikanal Observatory, by J. Evershed and T. Boyds. Monthly Notices 
of the Royal Astronomical Society. 

_ A method of estimating changes in the general radiation of the 
sun, by J. Evershed. Bead at the International Solar Union at Bonn in 
August 1013. 

Report on sunspot spectra (a summary of the visual and photo^ra- 
phie work done at Kodaikanal during the years 1910, 1911 and 1912 f by 

J . Eveislied. Bead at the Intel' national Solar Union at Bonn in Ammst 
1913. ^ 


1 (. General. — The Director-General of Observatories 
Kodaikanal Observatory in February and the Director 
Madras Observatory in November. 


inspected the 
inspected the 


c< ^ ie Observatory has worked well during the year Messrs, 

b. Sitarama Ayyar, First Assistant, and B. Krishna Ayyar, Photographic 

Assistant, deserve special mention for their zeal and industry. ' L 

*/ 


The Observatory, Kodaikanal, 
19^7/ February 1914. 


T. Boyds, 

Offy. Director , Kodaikanal and 

Ma d i ‘ci s Ob sen ' atoi 'ies. 
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II. REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1913. 


Staff . — Tlie Staff at the Observatory on December 31, 1913, was as 
follows : — 


Deputy Director 
Computer 
First Assistant 
Second Assistant 


R. LL Jones- 

S. Solomon Pillai. 

C. Chengalvaraya Mudaliyar. 
J3. Ram anil] am Pillai. 


Two peons and two lascars form the subordinate staff. The Deputy 
Director was absent on leave from 4th April to 30th November 1913. 
Mr. J. E. Simonsen was in charge from 4th April to 27th June 1913 and 
Mr. R. Bittlehailes from 28th June to 30th November 1913. Mr A A 
Narayana Ayyar, First Assistant, was transferred to the Kodaikanai 
Observatory and his place was tilled by Mr. C. Chengalvaraya Mudaliyar 
of the Madras Meteorological office. Mr. E. Ramanujam Pillai was absent 
on privilege leave for three months from 23rd June 1913. 


2. Time Service . — No change has been made in the methods for deter- 
mining time or in the time service. The tiring of the 8 P.M. gun at the 
Fort was resumed from 1st January 1913. The Fort gun failed on nine 
occasions and tired correctly on 721 occasions out of 730, giving 98’8 as 
the percentage of success. The failures wore due to faults outside the 
Observatory. 

The Semaphore at the Port office failed on throe occasions and was 
dropped correctly at 1 P.M. every other day ; on two of the occasions on 
which it failed at 1 P.M., it was dropped correctly at 2 P.M. 

The Post office clock, which has hitherto been under the control of 
the Observatory, was handed over to the Telegraph Department at their 
request, on 1st April 1913. It was electrically connected with the Obser- 
vatory Standard clock on 8tli May 1913. 

3. Meteorological Observations . — In addition to the ordinary meteoro- 
logical observations, extra observations wore taken for storm warning 
purposes and telegrams sent to Simla on one occasion and to Calcutta on 
49 occasions. The solar radiation thermometer in uso was broken by 
accident on 20th December 1913 and a new one has boon applied for. 

4. Buildings . — The usual annual repairs to the office and quarters 
were carried out during the year. No examination of the foundations of 
the transit instrument was made during the year, owing to the absence of 
the Deputy Director on leave. 


5. Instruments. — The following is a list of the instruments at the 
Observatory on the 31st December 1913 : — 


(a) Astronomical. 

■Eight-inch Equatorial Telescope — Troughton & Simms. 
Sidereal Clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time Clock— J. H. Agar Baugh, No. 105. 

_ Do. with galvanometer — Shepherd & Sons. 

Meridian Circle — Troughton <& Simms. 

Mean Time Chronometer — V. ETullberg, No. 5394. 

bo. do. No. 6544, 

Portable Transit Instrument — Dolland. 

Portable Telescope with stand. 

Tape Chronograph — R. Fuess. 

Relay for use with the Chronograph — Siemens. 

2 



(b) Meteorological . 

Richard's Barograph — No. 10, L. Oasella. 

Do. Thermograph — No. 29637, D. Oasella. 

Beckley's Anemograph — Adie. 

Sunshine Recorder — No. 149, B. Oasella. 

Nephoscope — Mons Jules Daboseq &TPh. Pellin. 

Barometer, Fortin’s — No. 1771, L. Oasella. 

Do. No. 725, B. Oasella (spare). 

Do. No. 1420, L. Oasella (spare). 

Dry Bulb Thermometer — No. 94221, B. Oasella. 

Do. No. 38037, Negretti & Zambra (spare). 

Wet Bulb Thermometer — No. 94219, L. Oasella. 

Do. No. 38037, Negretti & Zambra (spare). 

Dry Maximum Thermometer — No. 8581, Negretti & Zambra. 

Dry Minimum Thermometer — No. 69017, L. Oasella. 

Wet Minimum Thermometer — No. 91753, Negretti & Zambra. 

Grass Minimum Thermometer — No. 3377, Negretti & Zambra. 

Ratngauge (8" diameter) — No. 1042, Negretti & Zambra. 

Measure glass for above. 

Raingauge (5 r/ diameter). 

Measure glass for above. 

The Chronograph, Chronometer, Kullberg No. 6544, Barograph, and 
the Mean Time clock by Agar Bangh were cleaned dnring the year. 

Barge changes still take place in the level of the transit instrument 
and these changes were, as in previous years, closely associated with the 
rainfall. 

Dnring the visit of the Director in November the transit instrument 
was overhauled and the north collimator rewired and readjusted. 

6. Weather Summary . — The following is a summary of the meteoro- 
logical conditions at Madras dnring 1913 : — 

j Pressure . — Pressure was above normal in January, September, 
November and December and below normal in all the other months. The 
greatest excess was 0*024 inch in November and December and the greatest 
defect 0*036 inch in March. The highest pressure recorded was 30 257 
inches on December 30 and the lowest 29*499 inches on June 6. 

Temperature . — The mean temperature of air was above normal in all 
months except in October when it was normal. The highest shade tem- 
perature recorded was 107°*7 on May 12 and the lowest 63°T on January 14. 
The highest temperature in the sun was 148°* 6 on September 10 and the 
lowest on grass 59°*4 on January 14. 

Humidity . — Humidity was normal in January, below normal in 
March, June and August and above normal in the remaining months. 

Wind . — The wind direction was normal in February and April. It 
was more northerly than usual in January and October, more southerly in 
March, May, June, July and September, more westerly in August and more 
easterly in the last two months. The wind velocity was below normal in 
all months except in January, April, August and November. In December 
the mean daily velocity was 26 miles below the average. 

Cloud . — The percentage of cloud was normal in December, above 
normal in February and November and below normal in the remaining 
months. 

Sunshine . — The bright sunshine recorded was above normal in March 
April, August and September and below normal in the other months. 5 

Rainfall : — The rainfall was above the average for May and the last 
three months in the year, and below normal for the other months * the 
greatest excess was 17*28 inches in October and the greatest defect 3*84 
inches in August. The total fall for the year was 65*05 inches against an 
average of 49*02 inches. The monsoon rainfall from October 15 to the end 
of the year was 48*16 inches against an average of 26*00 inches The 
heaviest fall on any day was 8*19 inches on November 10. 

The Observatory, Madras, B t/t, Tnw« 

26th January 1914. Deputy Director. 
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SEISMIC RECORDS. 

Station — Kodaikanal. 
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Kodaikannl Observatory Seismic Records — cont . 
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Date. 
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Kodaikanal Observatory Seismic Records — cont. 
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APPENDIX IV. 


Kodaikanal mean hourly bright sunshine for the year 1913 . 


■iVJLOIl HI. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

| 13-14 

1 14-15 

J 15-16 

16-17 

17-18 

January 

0*05 

0*61 

0-68 

0*71 

0*78 

0*81 

0-78 

0-73 

0-67 

0*58 

0*39 

0*05 

February ... 

*30 

*82 

*89 

*91 

*86 

*87 

*83 

*75 

*74 

*60 

*42 

*12 

March 

*41 

*94 

1*00 

1-00 

1*00 

*94 

*79 

*70 

*64 

*65 

*54 

*35 

April 

*48 

*86 

0*93 

0-94 

*89 

*87 

*80 

*65 

*58 

■53 

*29 

*18 

May 

*48 

*75 

*83 

*90 

*86 

*82 

•75 

*61 

*41 

■52 

*33 

*23 

June 

*14 

*54 

*73 

*77 

*79 

*75 

•58 

*64 

*54 

*48 

-32 

*11 

July 

*11 

*40 

*54 

■67 

*61 

*61 

•60 

*54 

*44 

*42 

*21 

*09 

August 

*32 

*60 

*76 

•79 

*71 

*63 

•56 

*50 

*47 

*37 

*34 

*16 

September 

*26 

*65 

*72 

*76 

*68. 

•54 

•35 

*34 

*26 

*29 

*25 

*18 

October 

T9 

*39 

*50 

*59 

*56 

*51 

•47 

*40 

*28 

*22 

*17 

*05 

November 

*18 

■51 

•66 

*62 

*53 

*56 

*53 

*54 

*49 

•48 

*33 

*06 

December ... 

*14 

*55 

*64 

*73 

*70 

■72 

•81 

*73 

*66 

*57 

■45 

*11 

Mean 

0*26 

0*64 

0-74 

| 0*78 

0-75 

0-72 

0*65 

0*59 

0-52 

0-48 

0-34 

0*14 


APPENDIX V. 


Number of days in each month on which the Nilgiris were visible in 1913 . 


Month. 


January 

February 

Mar cli 

April 

May 

June 

July 

August 

Septembei 

October 

November 

December ... 


"Very clear. 


“Visible. 


Just visible. 


Tops only 
visible. 


Total. 


9 

3 

1 


4 

6 


1 

5 


14 

14 

1 


4 

2 


Total 


6 

4 

1 

3 

20 


2 

2 

9 

2 

2 

5 

35 


1 

1 

1 

2 

5 

2 

3 

2 

27 


3 

2 

11 


5 

3 

5 

2 

20 

8 

9 

12 

93 



17 




18 


APPENDIX VII. 


Abstract of the mean meteorological condition of Madras in the year 1913 compared with. 

the average of past years. 


Mean values of 


Reduced atmospheric pressure ... 
Temperature of air 

Do. of evaporation 
Percentage of humidity ... 

Greatest solar heat in vacuo 
Maximum in shad© 

Minimum in shade ... 

Do. on grass ... 

Rainfall in inches since January 1st on 88 days 
General direction of wind 
Daily velocity in miles 
Percentage of cloudy sky 

Do. of bright sunshine ... 


1913. 

Difference from 

Average. 

29*802 

0*002 below. 

29*80)4 

82*4 

1*3 above. 

81*1 : 

75*8 

1*3 „ 

74*5 

73 

1 

72 

132*7 

7*0 below. 

139*7 

91*0 

0*8 above. 

90*8 

75*9 

P2 

74*7 

74*2 

2*3 

71*9 

05*05 

10*03 „ 

49*02 

S.E. by E. 

1 point E. 

S.E 

1 00 

5 below. 

171 

43 

o 

49 

51*9 

0-5 „ | 

58*4 


Duration and quantity of the wind from different points. 


From 

Hours 

Miles. 

From 

Hoursl 

Miles. 

From 

Hours 

Miles. 

| From 

Hours 

Milos. 

North " 

244 

i 

! 

j 

1,474 

East 

259 

1,399 

South 

208 

1,530 

West 

\ 

2( >7 

1,643 

N. by E. ... 

407 

2,501 

E. by S. ... 

289 

1,777 

S. by W. 

185 

1 ,288 

W. by N. 

153 

1 ,3(55 

N.N.E. 

509 

3,645 

E.S.E. ... 

298 

1,758 

8. S.W. ... 

247 

1 ,007 

W.N.W.... 

104 

941 

N.E. byN. 

573 

4,744 

S.E. by E. 

399 

2,332 

S.W. by S. 

250 

1,847 

N.W.by W. 

92 

092 

N.E. 

314 

2,132 

S.E. 

410 

2,834 

s.w. 

157 

1 ,073 

N7W. ... 

01 

342 

N.E. by E. 

270 

1,803 

S.E. by S. 

1 819 

7,037 

S.W. by w. 

183 

1,311 

N.W. by N. 

38 

239 

E.N.E. 

132 

820 

S.S.E. ... 

548 

4,634 

W’S.W. ... 

230 

1,704 

njst.w. ... 

51 

277 

E. by N. 

260 

1,280 

S. by E. ... 

204 

2,103 

W. by S. 

270 

1,961 

1ST. by W. 

88 

590 


numbers is repi*esenbed by a S.hJ. bv 
miles. 


the year. The resultant corresponding- to the above 
h. wind, blowing with a uniform daily velocity of 39 
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APPENDIX XI. 


Madras Observatory — Wind, cloud and bright sunshine, 1913 . 


Month. 

Wind resultant. 

Clouds (0 — 10). 

i . __ 

Bright sunshine. 

Velocity. 

I 

Direction. 

] 

8 H. 

10 EL 

16 H. 

20 H. 

Mean. 

Average 

per 

day. 

Greatest 
number 
of hours 
in a 
day. 



MILKS. 

POINTS. 






nouns. 

nouns. 

January ... 

... 

159 

N.E. by N. 

2-8 

3*9 

3*4 

2*0 

3*1 

6*2 

8*6 

February ... 

... 

107 

E. by S. 

2-9 

3*8 

: 

2*3 

1*8 

2*7 

8*4 

10*3 

March 

... 

127 

S.E. by S. 

l-o ; 

1*6 

1*1 

0*2 

1*0 

9*2 

10*4 

April 

... 

m 

S.S.E. 

3-8 

2*7 

1*7 

0*7 

2*1 

8*9 

10-4 

May 

... 

168 

S. by E. 

2*4 

2-5 

2-5 

2*6 

2*6 

7*0 

9-1 

June 

... 

83 

S.S.W. 

4*8 

4*6 

0-0 

5-8 

5-3 

5*1 

7*7 

July 

... 

94 

S.W. by S. 

i 

6-7 

6*4 

7*4 

6*7 

6-8 

3*9 

8-3 

August 

1 

72 

S.W. by W. 

6-4‘ 

5*6 

6*7 

7*0 

6*5 

5*3 

10-0 * 

September 

... 

55 

S by E. 

4*7 

4-7 

5*4 

4*8 

. 

4*9 

0*4 

1 

10-7 

October 


34 

t 

N.N.E. 

5*5 

| 5*8 

6*3 

5*2 

5*7 

5*2 

105 

November 

... 

168 

N.N.E. 

6*2 

6*7 

6*7 

5*1 

6*2 

4*2 

9-5 

December 

... 

138 

N.E. by N. 

5*3 

5*8 

5*3 

4*3 

5*2 

5*2 

8-7 

Ann ual 

... 

39 

S.E. by E. 

4-3 

4*5 

4*6 

3*9 

4-3 

6-3 

... 
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KODAIKANAL AND MADKAS OBSEEYATOEIES. 


I. — REPORT OF THE KODAIKANAL OBSERVATORY 

FOR THE YEAR 1914. 


Staff . — The staff of the observatory on December 31, 1914, was as follows : 


Dirrec fcor 

Assistant Director ... 


First Assistant (Acting Assistant Director) . 
Second Assistant (Acting First Assistant). 
Third Assistant (Acting Second Assistant). 
Fourth Assistant ... ... ... 

Writer 

Photographic Assistant 


J. liver shed. 

T. Koyds, D.So. (on combined privilege 
and special leave). S. Sitarama Ayyar,. 
acting. 

S. Sitarama Ayyar, b.a. 

G-. Nagaraja Ayyar. 

A. A. Narayana Ayyar, b.a. 

S. Balasundaram Ayyar. 

L. N. Krishnaswami Ayyar. 

It. Krishna Ayyar. 


The Director was away on deputation to New Zealand during January and 
February, Dr. Royds officiating until his return on March 6. 

Early in the year the sanction of Government was obtained for an expedition 
to Kashmir to test the suitability of the climate for solar research, and on April 
21 the Director again left Kodaikanal to take up this work. The very remarkable 
conditions which had been observed during a holiday tour in Kashmir in August 
and October 1913 were found to hold also in the months of May, June and July 
1914. The definition of the sun was found to be almost invariably good not only 
on every day that observations were made but also during all hours of the day, 
and, contrary to all previous experience, the definition was observed to improve 
during tbe morning hours reaching the best quality shortly after midday. The 
detailed report of this expedition in which valuable assistance was given by 
Mrs. Ever shed has been published as Bulletin Ho. XLII. 

The Assistant Director was granted combined leave for six months from 
November 30, 1914. The Writer was on privilege leave for three months from July 
10 and the Second Assistant for one month and eight days from November 16. 
The Fourth Assistant returned from furlough on August 1, J914. 

The subordinate staff: consists of a book-binder, an assistant book-binder, a 
mechanic, five peons, a boy peon for the dark room and two lascars. 

2. Distribution of ivorh . — The Director and the Assistant Director have 
charge of the two spectroheliographs and the large grating spectrograph. The 
First, Second and Third Assistants are in charge of the work with the Cooke 
equatorial (spectroscopic), the Lerebour and Secretan equatorial (Visual and 
photographic), and the transit instrument. They have also to do the astronomical 
computing, the preparation of the observations for the press and the measurement 
of spectrum plates. The Third Assistant has charge of the seismometer and clock 
comparisons. The meteorological work is clone by the Fourth Assistant and the 
VV riter. The Fourth Assistant also has assisted Mr. C. Michie Smith, o i.e., retired 
Director of the Observatory, in the preparation of a memoir on the meteorology of 
2 



Periyakulam and Kodaikanal. Tlie Writer is responsible for the accounts, corres- 
pondence, and all office records. The Photographic Assistant has charge of most 
of the photographic developing, printing, etc. 

3. buildings and grounds. The buildings, grounds, and fire lines have been 
kept in good order. 

• The roof of the spectroheliograph building has given much trouble during 

wot weather from leakage^ arid part of the roof of the main building also is in a 
very bad condition. Reconstruction with impervious roofing material is urgently 
required. J 

4. Insti uments. The following are the principal instruments belonging to 

the observatory, or in use, at the present time : — ® 

Six-inch Cooke equatorial. 

. Sl , X ; mch ^ ere 1 b T r “ d ? ecr ® tan equatorial remounted by Grubb, vith a five-inch Grubb 
portrait lens attached- The Lerebour and Secretan object glass has been replaced by a Cook© 
photo- visual lens of the same aperture and the instrument has been adapted for di'reot solar 
photography in addition to visual work. . r H ar 

Spectrograph I.— -This with the 11-inch polar siderostat has been dismounted and a new 
spectrograph fed by the 12-mch Foucault siderostat from Poona is under construction 

Spectrograph II— consisting of a collimator of 7 feet focus and camera of 14 feet focus 
placed at an angle of 60 with the former. Plane gratings of 3£ inches or 5 inches ruled 
surface are used, and the sht is provided with various devices for the direct comparison of 
spectra from different sources, and for rotating the solar image. panaon ot 

Spectroheliograph with 18-inch siderostat and 12-inch Cooke photo- visual le ns of 20 
focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the observatory workshop 
of Indim instrument and barret chronograph, formerly the property of the Survey 

Theodolite, 6-inch — Cooke. 

Sextant. 

Mir pri8ms ’ l0r mmspot work, by Hilger. 

Do. Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

HrtmirThotomoL“ ea8Urillg S P e0trum photographs, Hilger. 

Oo mpM1 y, Limited ; 

Induction coil witk necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

°C.pt ( d a”nepT:I 0 4t' deluding a Richard thermograph and 

ia^ S °r^p/ r iXmeter nS ^ ^ MeS3rS ' °° 0ke & Soi > 8 - 

-the spectroheliograph raomTor gmMa?spertrrmw‘ork el ° I ‘ eing *° * he Dir6otor is mounted in 

.Tlie instruments received from the Tathtnain «-*•>»-;; 
include the following t akfitasmghji Observatory at Poona 

Twenty-inch reflecting telescope, by Common. 

T™l° 0 W 0 l°- V i SUal telesco P e with equatorial mounting 

Two prisms of 6 inches aperture for use with the above 8 

Twelve-mch Cooke siderostat. ' 

Bight-inch horizontal telescope. 

Large grating spectroscope by Hilger 

An ultra-violet spectrograph by Grubb. 

Sidereal clock, Oooke. 

* Meantime chronometer, Frodsham No. 3476. 

One micrometer for measuring spectrum photographs, Hilger. 

T a ) f °r osXe Wer ! reCeiTed the year 1914 

limited, from designs by‘ the^SIto™ Comparator - Constructed by A. Hilger, 

mnd to^nSertninC^fost^ 7 Ander9 ° a ^ ™face 9-7x12-8 cm. 
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OBSERVATIONS. 


(a) Solae Physics; 

5. The following 1 table gives the number of Observations made durino- each 
•month of the year : — s 



£ 

erf 

P 

0 

c3 

r 

e 

Id 

15a 

March 

April. 

£ 

a 

June 

r— H 

i 

60 

a 

September. 

October. 

S3 

■f 

0 

1 

December, 

Total . 


A 

31 

28 

31 

30 

31 

29 

25 

29 

30 

28 

26 

25 

343 

B 

** 

... 

... 

9 

— ; 

2 

- 

5 
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... 

1 

1 

19 

O 

28 

28 

23 

30 

25 

24 

11 

22 

26 

11 

24 

21 

278 

D 

30 

28 

31 

30 

30 

29 

23 

29 

30 

26 

26 

24 

336 

E 

31 

28 

31 

30 

31 

? 

25 

20 

28 

80 

23 

22 

22 

329 


A- — <5iisc examined. JEfc — spot spectrum observed. C = prominences observed. 
D = photoheliograms taken. E = spectro heliograin 8 taken. 


A comparison of this table with those in previous reports shows that about 
the normal number of" routine observations were mad© and photographs taken. 
The prominence observations were, however, rather b.elow the average owing 
to the unusually wet and cloudy period from August to the middle of December. 

6. Photoheliograph . — Photographs of the sun were obtained on 336 days'. A 
large proportion of the plates are of poor quality owing to unsteadiness of seeing. 
The 6-inch photo visual telescope and enlarging camera was used throughout and 
gives excellent definition on the rare occasions when the seeing is good. Eight 
•solar negatives were sent to the Greenwich observatory to complete their series in 
the period July 1913 to August 1914, 

7. Spectrohellograph . — Monochromatic photographs of the sun’s disc in e< K” 
light wer3 taken on 329 days and prominence plates on 287 days. The aufcocolli- 
mating. spectrokeliograph was not in use for practically the whole year as the large 
Michel son grating was required for other work. After installing the new Anderson 
grating in the spectrograph the Michelson grating was provided with a new 
mounting and replaced in the spectroheliograph in December. The series of Ha 
spectroheliograms will be continued during 1915. 

A new instrument has been constructed in the observatory workshop for the 
•accurate measurement of position angles, heights, and areas of the prominences 
shown on the spectroheliograms and this was brought into use on October 1st. 
Prom this date detailed observation at the telescope of the position angles and 
heights of the prominences was discontinued as all the required data can he much 
better determined from the photographs. 

Duplicates of the disc photographs in “ K ” light have been sent to the 
Cambridge Observatory for measurement. 

8. Grating Spectrograph , — With this instrument Dr. Royds has continued 
his researches on the displacements of unsymmetrical lines in the electric arc, and 
he has succeeded in explaining the anomalous shifts of many of the solar lines as 
due to density conditions in the arc which are not present in the sun. Although 
the discovery of this density effect in the arc has complicated the whole subject of 
the shifts of the arc lines under pressure, and the comparison of arc and solar wave 
lengths, it leads to a distinct gain in our knowledge of solar conditions not only by 
explaining the apparent^ anomalous shifts of some of the solar lines when compared 
with the arc but also by indicating the extreme tenuity of the solar gases, the 
combined partial pressures of which appear from independent considerations to be 
less than one atmosphere. 

. In Bulletin No. XXXIX the displacements of the spectrum lines at the sun’s 
limb are discussed and the reasons given for the conclusion that the line shift is 



not due to a pressure difference between the effective regions of absorption at the 
limb and at the centre of the disc. In continuation of this research the displace- 
ments are now being measured not only at the limb but at numerous points between 
the limb and centre. With a small solar image on the slit plate spectra 28 mm, in 
width are obtained representing sections of the entire disc from limb to limb. 
Many of these plates have been measured and the results so far promise very- 
interesting results. 

An important addition to the equipment of the observatory is the new grating 
of 75,085 lines, ruled by Prof, Anderson on Kowland’s Engine. This was received 
in September and no time was lost in mounting it in the large spectrograph. This 
grating, is the most perfect the observatory possesses and it is now used in all 
researches where high resolving power is required. 

9. 6-inch Goo/ce Equatorial and Spectroscjpe. — This has been employed 
exclusively for spectrum observations, attention being concentrated on phenomena 
which cannot readily be photographed, such as metallic prominences, temporary 
eruptions, and displacements of the hydrogen lines both on the sun’s disc and at 
the limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs ; these depend on a fundamental angle computed ffom the hour 
angle of the sun at the time a photograph is taken, and errors which would otherwise 
pass unnoticed may arise in the computation or in the entry of the time. 

A large increase in the number of metallic prominences and disturbances 
showing motion in the line of sight has taken place during 1914 as compared with 
the previous year. 

Summary of Sunspot and Prominence Observations. 

10. Sunspots. — The following table shows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible and the distribution between 
the northern and southern hemispheres : — 



January. 

February, 

March, 

April. 

May. 

June. 

»-» 

August. 

September. 

October. 

§3 

1 

<D 

i 

December. 1 

1 

Year. 


ISTew groups 

1 

2 

! 

6 

7 

7 

4 

5 

5 

4 

5 

11 

14 

71 

Daily number ... 

0*3 

0 2 

1 0-4 

! 

12 

0-6 

0*8 

0'6 

0*6 

1*3 

0-6 

1*7 

2*5 

0*9 

ISTorth 


... 

1 

3 

3 

4 

1 

... 

2 

2 

3 

4 

(5 

28 

South 

1 

2 

3 

4 

3 

8 

5 

3 

2 

2 

7 

8 

43 

Equator 

... 

... 

... 





... 

... 

... 

... 

*•* 

... 


The increase of activity compared with the year 1913 is very marked and 
indicates that the actual minimum of spot activity occurred during 1913. 

The steady fall of activity during the years 1910 to 1913 and the sudden rise 
in 1914 is shown in the table below : — 



1910. 

1911. 

1912. 

1913. 

19X4. 

Number of new groups ... 

152 

56 

22 

16 

71 

Mean daily numbers 

Number of days on -which no spot 

1-8 

0-7 

0-3 

0-2 

0-9 

was seen. 

56 

158 

1 

240 

288 

1 

153 


Throughout these years there was a marked preponderance of southern over 
Northern spots ; and it may be noted that the minimum activity for the northern 
hemisphere occurred as early as the year 1912 in which year no northern spots 
were recorded during the period J anuary to N ovember inclusive with only two in 
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* 

December. In the southern hemisphere a similar period of complete quiescence 
occurred during 1913 m the months May to October inclusive. The firit apnear- 
ance of the new cycle of spots in high latitudes occurred in December 1912 after 
the c ose of the northern quiescent period and these spots were in the northern 
hemisphere. With one insignificant exception the southern high latitude spots 

period PPear6d m ember 1913 immedi atel y following the southern quiescent 

. i 1 , 1 * Prominences.-— [ The observations indicate a minimum of prominence 

taJcen duri^^ a m ° reaSe b ° th “ Blimbers a "d ^eas ^vrngr 

If the two hemispheres of the sun are considered separately the mean areas 
tor the northern hemisphere have their smallest values during the years 1912 and 
\ 91 u ail i r . ema . m sensibly constant during those years. In the south there is a 
steady diminution of prominence area during 1911 and 1912 reaching a minimum 
value m the second half of 1913. 

Tb ® areas obtained from the photographic and visual records for the 
years 1913 and 19i4 are as follows : — 


JM^GCtn daily JPf ofile areas o~f BroonineTices in syuare minutes of citc. 


— 

1913. 

1914. 

North ... ... ... 

1- 08 

1-50 

Soutli ... . . 1 

* * j 

Ml 

1-60 

Total ... ! 

2-19 

| 

3T0 


It is of interest to note that the time of minimum prominence area for each 
hemisphere of tho sun coincides approximately with the sunspot minimum for the 
same hemisphere. The great majority of prominences are however not directly 
associated with sunspots, the zones of greatest activity being in higher latitudes 
than the spot zones ; and the prominences found in the spot latitudes usually 
occur in the areas between the spot disturbances. J 

The class of prominence directly connected with spots is distinct and forms a 
very small proportion of the whole ; these prominences naturally follow the 
sunspot numbers very closely, ^ 

Metallic prominences have been more frequently observed during 1914 than 
during the previous year, altogether seventeen were recorded as against five only 
m 1913. The increased activity of the sun during 1914 is also shown by the laro-© 
number of prominences recorded showing displaced lines due to violent movement, 
both at the limb and near to spot disturbances on the disc. The greatest dis- 
placement observed was 5 A towards red in the hydrogen line a correspondmo- 
to a velocity of about 230 kilometers per second away from the observer. This 
was observed on August 26 in a prominence situated ac latitude — 82° east. 

12. Solar Radiation .— Observations with the Angstrom Pyrheliometer were 
obtained from 9th lebruary to IstMhy. Later in the year the meteorological 
conditions were unfavourable for this work. 

(b) Other Observations. 

13. Time . — The error of the standard clock is usually determined by 
reference to the 16-hour signal from the Madras Observatory. This is rendered 
possible by the courtesy of the Telegraph Department which permits the Madras 
wire to be joined through to this observatory. The signal is received with 
accuracy on most days and all failures are at once reported to the officer in charge 
of the Trichinopoly division. Independent time determinations have been made 
with the transit instrument using the Sidereal chronometer K. 6134. 

14. Meteorology . — Bye observations are made at 8 h , 10 h , and 16 h local mean 
time as in former years. The Richard thermograph (wet and dry bulb) and 
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barograph, the Beckley anemograph, and the sunshine recorder also continue in 
use. The hourly readings from the barograms, thermograms, and sunshine records 
are now tabulated at the Calcutta Meteorological Office and the anemograms at 
•the Madras Observatory which also prepares the 8 h register from readings taken 
here. The preparation of the 10 h and 16 h registers is done in the Calcutta 
Meteorological Office. The wind velocity is obtained as usual from the Robinson 
anemometer and a wind vane. 

Cloud observations with the nephoscope have been made three times a day 
since March 1, 1914. 

Pressure. — Except in July and November when there was a defect of 0*018 
inch and 0*004 inch respectively the mean monthly pressure was higher than the 
normal throughout the year ; the greatest excess was 0*044 inch in January and 
October. On the other hand the mean daily range was smaller than the normal 
practically throughout the year, the only exception being the slight excess of 
0*001 inch in September. 

Temperature. — There was a defect of 1°*6 m the mean maximum for July, but 
otherwise the temperature was higher than the normal throughout the year whether 
judged by the mean dry bulb or the mean wet bulb thermometer readings. 
Excepting July the mean monthly dry bulb maxima were all above normal whilst 
the mean monthly minima did not show any striking deviations except in December 
when there was an excess of 2°*-0. The mean daily range was consequently 
higher on the whole than usual. 

Humidity . — The relative humidity was not very different from the normal the 
only noticeable deviations being a defect of 14 cents in January and 13 in 
February. 

Rainfall. — The rainfall in the year was very abnormally high, the excess being 
20*11 inches or 34 per cent, over the normal. 'The increase in the number of 
rainy days was only 6 per cent. The rainiest months were October with 15*89 
inches, September had 13*60 inches, December 11*78 and May 11*27 inches. 
The distribution was rather uneven since there was an actual defect of 8*16 inches 
in the six months — January, February, April, June, July and August. The 
later monsoon months far more than made up for the defect in the earlier part of 
the south-west monsoon. 

Wind. — The wind velocity was in defect by 6 per cent. It was in defect in 
every month except July, August and December. The highest velocity was 736 
miles on the 9th July. The most noticeable deviations in direction were in 
January, February, and October when they were east, east and east-north-east, 
whereas normally the directions in those months are north-east, north by east 
and north by west. 

There is some doubt as to whether the anemograph was recording correctly 
4Dn some days during the months of May and September as the velocity on those 
■days is not consistent with the readings of the Robinson anemometer. 

Transparency of the atmosphere. — The transparency of the lower atmosphere 
.as judged by the visibility of the Nilgiris, about 100 miles distant, was practically 
the same as in 1913. 

Oloud, and Sunshine . — The mean clear sky was 38 per cent, which was 6 less 
than the normal, but the percentage of excess of cloud was less than the percentage 
of excess of rain. The amount of bright sunshine shows curiously enough an 
•excess of 14 per cent over the normal. 

15. Seismology. — The milne horizontal pendulum recorded sixty earthquakes 
against sixty-one in 1913. 

16. Library. — One hundred and sixty volumes were bound during the year. 

17. Publications. — Eleven Bulletins, Nos. XXXI Y to XLIY were published 
-during the year. Their titles are as follows : — 

No. XXXIV. — A comparison of the periodicities in prominences and sun spots, bv 
*T. Royds, D.Sc. ^ J 
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No. XXXV. — Tlie apparent effect of planets on the distribution of prominences, by * 
T. Royds, D.Sc., and S. Sitarama Ayyar, b.a. 

No. XXXVI. — A new interpretation of the general displacement of the lines of the 
solar spectrum towards the red, by J. Evershed. 

No. XXXVII. — Summary of prominence observations for the second half of the year 
1913, by J. Evershed. 

No. XXXVIII. — A preliminary note on the displacement to the violet of some lines in 
the solar spectrum, by T. Royds, D.Sc. 

No. XXXIX. — On the displacements of the spectrum lines at the sun’s limb, by 
J. Evershed and T. Royds, D.So. 

No. XL. — An investigation of the displacement of unsymmetrical lines under different 
conditions of the electric arc, by T. Royds, D.So. 

No. XLI. — Summary of prominence observations for the first half of the year 1914, 
by J. Evershed. 

No. XLII. — Report on the conditions for astronomical work in Kashmir, by J. Evershed. 

No. XLIII. — The different character of spectrum lines belonging to the same series, by 
T. Royds, D.Sc. 

No. XLIV. — On the displacement at the sun’s limb of lines sensitive to pressure and 
density, by A. A. Narayana Ayyar, b.a. 

The following' contribution was made in addition to the above : — 

The displacement of the lines of the solar spectrum towards the red, by J. Evershed, 
The Observatory ” March 1914. 

1ST o. XLIII had not been distributed at the close of the year. 

18. General. — The Director-General of Observatories inspected the Kodaika- 
nal Observatory in February. 

Professor TT. B . Turner, Director of the Oxford University Observatory, paid 
a visit to the observatory in September on his return from the British Association 
meeting in Australia. 

The staff of the observatory worked well during the year not only in the 
routine work but also in connection with the measurement and reduction of the- 
spectrum plates required for special researches. 

The Observatory, Kodaikanal, J. EVERSHED, 

17th February 1915. Director , Kodaikanal and Madron Observatories. 
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II. — REPORT OF THE MADRAS OBSERVATORY FOR THE 

YEAR 1914. 


Staff . — The staff at the Observatory on December 31, 1914, was as follows : 

Deputy Director R. LI. Jones. 

Computer S. Solomon Pillai. 

Iirst Assistant C. Chengalvaraya Mudaliyar. 

feecond Assistant E. Ramanujam Pillai. 

Mr. S. Solomon Pillai was absent on privilege leave for two months from 10th 
March 1914. 


2. Time Service. — No change has been made in the methods of determining 
time. In the time service the 8 a. m. signals to Colombo were discontinued cm 
the 1st November, arrangements having been made there to determine time 
locally. 

The Fort gun failed on 28 occasions out of 730, giving 96*2 as the percentage 
of success. From 1st January to 7th August there were no failures. Then there 

followed a series of failures, the cause of which — a contact on the line was not 

discovered until as many as 23 had occurred. None of the failures were due to 
faults at the Observatory. 

The semaphore at the Port office failed on six occasions. On three of these 
days it was correctly dropped at 2 r.M. It was dropped correctly at 1 f.m. on all 
other days. None of the failures were due to faults at the Observatory. 

3. Meteorological Observations.— In addition to the ordinary meteorological 

observations, extra observations were taken for storm warning purposes and 
telegrams sent to Simla on two occasions and to Calcutta on 34 occasions A new 
soiar radiation thermometer was received from Calcutta and brought "into use 
from 12th January 1914. & 

4. Buildings .— Some repairs to the office and quarters were carried out 
during the year. 


With a view to increasing the steadiness of the transit circle, the Chief 
Engineer came and inspected the Observatory and the compound in February. 
He finally advised that a subsoil drain should be constructed round the building 
Plans and estimates for this construction were accordingly drawn ut> the 
estimates amounting to Rs. 2,880. This has been sanctioned by the Government 
of India ; the work had not been commenced at the end of the year. 

5. Instruments.— 1 The following is a list of the instruments at the Observa- 
tory on the 31st December 1914 : — 


(a) Astronomical. 

Bight-inch Equatorial Telescope — Troughton & Sire ms 
Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time clock — J. H. .Agar Baugh, No. 105. 

Do. with galvanometer— Shepherd & Sons 
Meridian circle — Troughton <fc Simms. 

Portable transit instrument — Doll and. 

Portable telescope with stand. 

Tape chronograph- — R. Fuess. 

Relay for use with the Chronograph — Siemens. 

(b) Meteorological. 

Richard’s barograph — No, 10, D. Casella. 

Do. Thermograph — Nb. 29687, L. Casella. 

Berkley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq & Ph. Pellin. 
Barometer, Fortin’s — No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella (spare). 



9 


Dry bulb thermometer — No. 94221, L. Casella. 

Do. No. 38037, Negretti and Zambra (spare). 

Wet do. do. No. 94219, D. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Dry Maximum thermometer —No. 8581, Negretti and Zambra. 

Dry Minimum thermometer — No. 69017, D. Casella. 

Wet Do. do- No. 91753, Negretti and Zambra. 

Sun Maximum thermometer — No. 127618, Negretti and Zambra. 

Grass Minimum thermometer — No. 3377, Negretti and Zambra. 

Rain-gauge (8" diameter) -No. 1042, Negretti and Zambra. 

Measure glass for above. 

Raingauge ( 5 r/ diameter) . 

Measure glass for above. 

The Haswall and Agar Baugh clocks were cleaned during the year. 

A new eyepiece for the Transit Instrument was received" from Messrs. 
T. Cooke & Sons and was brought into use on the 29th July 1914. 

The level of the Transit has during the year undergone large changes as 
usual. With the heavy rain in October and November a very rapid change 
occurred in the reverse direction to that which had taken place during the 
previous dry months. 

6. Weather Summary. — The following is a summary of the meteorological 
conditions at Madras during 1914 : — 

Pressure. — Pressure was above normal in January, February, April, May, 
September and October and below normal during the other months. The greatest 
excess was 0*081 inch in October and the greatest defect 0*042 in ch in July. 
The highest pressure recorded was 30*216 inches on January 9, and the lowest 
29*511 inches on June 25. 

Temperature. — The mean temperature of air was above normal in all months 
except April, September and October. The maximum shade temperature was also 
above normal in all months except January, February, April, August, September 
and October. The minimum in the shade was below normal in April, August, 
September and October and above normal in the remaining months. The highest 
shade temperature recorded was 110°*3 on June 1, and the lowest 60°* 6' on Decem- 
ber 24. The highest reading of the black bulb thermometer was 168°*6 on 
October 5 and the lowest on grass 56°*9 on December 24. 

Humidity . — The percentage of humidity was normal in March, nearly normal 
in January, June and December and above normal in the remaining months. 

^ Wind. — The wind direction was normal or nearly normal in all months except 
in February when it was two points more southerly, in July and August when it 
was two points more westerly and in October when it was two points more 
northerly. The amount of air movement was below* noi*mal in all months except 
January. This is undoubtedly largely due to change in exposure. 

Cloud. — The percentage of cloud was above normal in April, May, July and 
October and below in the remaining months. 

Sunshine. .■ — The percentage of bright sunshine was above normal in February, 
April and September and below in the other months. There were 2207*0 hours 
of bright sunshine during the year. 

Rainfall. The rainfall was above the average in January, April and from 
August to November and below for the other months. The greatest excess was 
8*22 inches in October and the greatest defect 4*51 inches "in December. The 
total rainfall for the year was 56*63 inches against an average of 49*02 inches. 
The monsoon rainfall from October 15 to the end of the year was 31*74 inches 
against .an average of 26*00 inches. The greatest fall on any day was 7*46 inches 
on November 1. 

Storm. — A storm formed in the south-west of the bay on the lst^November* 
1914, moved in a westerly direction and passed inland to the south of Madras. 

The Observatory, Madras,- U.' Le, Jones, 

27^ January 1915. Deputy Director . 
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APPENDIX I 


STATION— KOD AIK ANAL OBSERVATORY. 

SEISMIC RECORDS. 


<J> = 10° IS' 60" N. \ == 77° 28' 00" E. h — 2343 metres. Subsoil — Rook. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 
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54 










eL 

23 

31 

00 

... 

t#| 







M 

23 

33 

30 

. • ♦ 


40 

... 





F 

23 

53 

48 

. , 



... 


9 

March 2 

• • » 

oP 

0 

41 

18 



... 






F 

1 

12 

00 






10 

2 


eP 

1 

30 

30 

... 


... 






F 

1 

53 

36 

• • • 





11 

6 

• • « 

eP 

19 

49 

0 

... 


... 

... 





F 

20 

23 

18 

. . . 





12 

6 

... 

eP 

20 

49 

48 



... 






L 

20 

51 

30 

... 

• * . 

... 






M 

20 

58 

42 



50 

... 





F 

20 

59 

42 




... 


13 

14 


eP 

20 

19 

30 

. . » 


... 

... 





eL 

20 

26 

54 



... 






M 

20 

44 

36 

„ 


50 

1 





F 

21 

24 

24 




... 


14 

* 27 

... 

eP 

1 

40 

6 




... 





eL 

1 

43 

24 

. f 



... 

... 




M 

1 

49 

30 

. . , 


20 

... 





F 

2 

00 

6 

... 

• * • 




15 

28 

... 

*P 

10 

53 

48 

... 


... 

... 





eL 

10 

57 

42 

• • • 








M 

11 

8 

24 

•< 


60 






F 

11 

36 

6 

* - * 



... 


16 

30 


iP 

1 

2 

54 

9 » • 


... 

... 





iL 

1 

12 

54 

... 


.. 






M 

1 

25 

30 



70 

** *- 

... 




F 


... 


... 

... 

... 

... 

... 


Remarks. 


Widening of line. 


Widening of line. 


Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 


4-a 



12 


No. 


Bate. 


17 

18 

19 

20 

21 

22 

2d 

24 

25 

26 

27 

28 

39 

30 

31 

32 


1914, 

Marcli 30 

April 11 

20 

May 21 


26 

26 

26 

29 

June 20 

20 

25 

26 

26 

July 4 


33 


14 


34 


17 


35 


25 


36 August 4 


37 


4—5 


Kodaikaual Observatory Seismic Records — cont. 


Phase. 

Time 

G,M.T. 

1 

Period. 

(See.) 


H. 

M. 

8. 


P 





eL 

2 

1 

6 

* « « 

M 

2 

38 

0 

4 9 e 

F 

3 

24 

24 

... 

eP 

16 

41 

30 

... 

iL 

16 

52 

00 


M 

17 

24 

00 

... 

F 

19 

19 

24 


eP 

14 

55 

54 


eL 

15 

00 

12 

... 

M 

15 

03 

36 

B e e 

F 

35 

45 

6 


eP 

S 

35 

24 


L 

8 

38 

42 


M 

8 

39 

12 


F 

8 

59 

12 


eP 

1 

12 

00 


W 

1 

38 

42 


ih 

2 

52 

IS 


M 

2 

53 

18 

a ^ 

F 

3 

2 

48 


eP 

14 

29 

6 


iL 

14 

35 

0 


m r 

14 

46 

00 

... 

i 

14 

59 

38 


F 

18 

19 

48 


eP 

4 

46 

? 


L 


? 



M 

5 

1 

48 


F 

6 

46 

12 


eP 

7 

43 

36 


iL 

8 

9 

6 


M 

8 

23 

36 


F 

9 

59 

42 


eP 

11 

20 

18 


eL 

11 

26 

54 


M 

11 

26 

54 


F 

31 

54 

6 


iL 

39 

12 

42 


M 

19 

25 

12 


F 


? 


< 

eP 

5 

14 

48 

... 

eL 

o 

38 

36 


M 

5 

53 

48 


F 


P 



P 


? 



eL 

6 

52 

0 


M 

6 

56 

36 


F 

7 

15 

24 


eP 

17 

00 

12 


iL 

17 

01 

48 


jvr 

17 

30 

24 


F 

17 

35 

36 


eP 

22 

47 

24 


F 

23 

39 

12 


eP 

6 

52 

06 


eL 

7 

05 

30 


M 

7 

08 

00 


F 

7 

15 

36 


eP 

3 

16 

54 


iL 

3 

22 

42 


M 

3 

30 

48 


F 

4 

23 

36 


eP 

7 

33 

06 


eL 

7 

59 

42 


JM 

8 

08 

42 


F 

8 

38 

42 


eP 

21 

46 

54 


iL 

21 

51 

30 


M 

21 

54 

06 


F 

22 

17 

42 


* eP 

4 

28 

18 


6 . L J 

4 

30 

06 


M 1 

4 

32 

06 


F 

4 

38 

18 


eP 

22 

53 

48 


eL 

22 

54 

36 


M 

23 

01 

18 


F 

0 

58 

42 

... 


Amplitude (u). 



An. 

Ae. 

| Az. 

— .Ula iJtwXILv/ 

(Km.) 

Remarks. 

... 

T~~ 

60 


... 

i * 

i 

... 

140 

... 

... 



*60 

... 

.... 



1 .’’i 

, 50 

j ... 

... 

j ::: 

Widening* of lino. 


: 70 

. . . 


No. I\ Ts, 


1,070 

1,500 




... 

850 

... 


Instrument exa- 

mined at 4 A 47m. 


270 

... 

... 



50 


... 


... 

900 

... 


No. P. Ts. 


... 

. .* 


Fnd lost in air 
tremors. 


150 


;;; 



40 

... 


j 


60 

... 

* * * | 



j 

... 

... 

Widening* of lino. 


30 

... 




270 

... 

... 


... 

... 

... 



. , . 

’so 

| 



... 

170 


... 


... 

o 

: :*> : 

... 



... 

1,300 


... 




JL. 


Kodaikanal Observatory Seismic Records — conoid. 


3STo* 

Date. 

Phase. 

Time 

Gr.M.T 


1914. 



H. 

M. 

s« 

38 

August 6 

... 

eF 

10 

53 

48 



eL 

10 

54 

36 




M 

10 

. 56 

06 




F 

11 

14 

30 

39 

6 

• « « 

eP 

4 

14 

54 




F 

5 

04 

24 

40 

16-17 

... 

eP 

23 

35 

54 



F 

0 

20 

32 

41 

2S 


eP 

6 

42 

00 



eL 

6 

44 

42 




M 

6 

53 

24 




F 

7 

18 

36 

42 

September 23 


eP 

F 

2 

2 

17 

29 

42 

00 

43 

26 

|#( 

eP 

5 

17 

42 



iL 

5 

18 

30 




M 

5 

20 

30 




F 


? 


44 

October 3 


eP 

17 

44 

06 




iD 

18 

30 

CO 




M 

18 

40 

48 






43 

48 




F 

19 

34 

48 

45 

3 


eP 

22 

18 

42 



iL 

22 

27 

18 




M 

22 

40 

48 




F 

23 

50 

12 

46 

6 


eP 

20 

02 

54 



F 

20 

38 

42 

47 

9 

* ^ # 

P 






iL 

2 

48 

36 




M 

2 

51 

42 




F 

3 

46 

48 

,48 

11 

* mm 

oP 

18 

24 

48 


i 

©L 

16 

31 

12 




M 

16 

27 

51. 




F 

36 

35 

48 

49 

23 


eP 

6 

28 

18 



iL 

6 

34 

42 




M 

6 

40 

18 




F 

7 

33 

18 

50 

1ST ovember 4 

... 

oP 

8 

30 

00?** 

51 

4 

... 

eP 

9 

01 

30 



F 

9 

i 8 

06 

52 

4 

# # . 

eP 

31 

01 

00 



eL 

31 

16 

54 




M 

11 

22 

48 




F 

11 

40 

24 

63 

10 


eP 

6 

54 

30 



eL 

7 

27 

54 




M 

7 

45 

00 




F 

8 

01 

00 

54 

18 


oP 

10 

41 

4S 



eL 

11 

08 

80 




M 

11 

20 

30 




F 

11 

44 

54 

65 

24 

... 

P 






iL 

12 

04 

12 




M 

12 

32 

18 




F 

13 

44 

64 

56 

27 

... 

eP 

15 

14 

30 



F 

15 

21 

12 

57 

28 


eP 

10 

58 

12 



iL 

11 

19 

18 




M 

11 

28 

12 




F 

11 

52 

54 

58 

2© 


P 

5 

12 

24 



F 

5 

30 

00 ? 

59 

December 9 


eP 

6 

05 

36 



F 

6 

09 

42 

60 

20 

... 

eP 

14 

34 

24 



iL 

14 

38 

00 




M 

14 

38 

54 




F 

16 

34 

36 



Amplitude (u) 

Distance 

A 

(Km.) 


Period. 

(Sec.) 

An. 

An. 

Az„ 

Remarks. 








. . * 

.. . 

... 



. . . 

... 

70 

... 

... 


... 

. • • 

.. > 






. . a 

. . . 

■ •« 

Instrument era- 



• . ■ 



mined at 4* 1 16m, 

... 

... 


... 


Widening of line. 

... 

. . , 

* * * 




, . . 

. .. 

40 

... 




» . . 

. . . 

... 

... 



... 


... 

... 

Widening of line. 

... 

... 

... 

.. 



... 

. mm 

... 

** 

** 



... 

... 

... 





40 

... 

... 


•• 

... 

... 

... 

. . a 

Instrument exa- 

mined at 5 h 34m. 








• *• 

70 

. „ 



... 

... 

70 

... 

... 


... 

'** 

... 

... 




... 

... 

... 




* , 


. .. 

... 


... 

... 

500 

... 



... 

... 

* . . 




... 

... 



a.. 

Widening of line. 


... 


. . . 



♦ . . 

... 


* Kt 


No. P. Ts. 


. . 


... 




... 

1,030 

... 



... 

... 

... 

... 



... 

... 

... 




... 

... 

. . . 

... 

... 


... 

... 

50 

... 



... 

... 

... 

... 

... 



... 


... 



... 

. . . 


... 



, . . 

... 

500 

... 

... 



... 


... 




... 

... 

... 


Widening of line. 

... 

... 

... 

... 


Do. 


... 

•• * 

... 



... 

... 

... 

... 




. „ . 

... 

. •• 



* . * 


50 

... 

... 



... 

... 

.... 



... 

... 

... 

... 

« * 


... 

. • . 


. . - 



... 

... 

30 

... 

... 


... 

1 


-• 



... 

... 

... 

... 



.. i 

» n # 

. . . 

. 



... 

... 

50 

... 



... 

. »« 

... 

... 

... 


... 

... 

... 

... 


Ko P, Ts« 

. * r 

♦ , . 

... 

... 



... 

. , , 

SO 

... 




- * 

... 

>. .. 

a . . 


. . 

... 

... 



Widening of line. 

... 

... 

... 

... 

... 


. 

... 

... 


... 


• ** 

... 

... 




.. 

... 

70 

... 

... 


... 

* " • 


• «* 

* + • 

Widening of line. 

... 

... 

... 

... 

... 

UndL lost in hour 
mark. 

.... 

... 

... 

... 


Widening of line. 

... 

... 

... 


... 



... 

... 

... 



, . * 

. . . 

. . . 

... 

. . * 


... 

... 

50 

... 

... 


... 

“ • * 

... 

• •• 

“ 



* Merged in hoar mark. Lasted about two minutes, 



14 
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APPENDIX IV. 


Kodaikanal mean hourly bright sunshine for the year 1914. 


Month. 

6-7 

7-8 

8-9 

J 9-10 

10-11 

11-12 

12-13 

j 13-14 

14-15 

16-16 

16-17 

17-18" 

January 



0*31 

0-77 

1 

0-82 

086 

0-86 

0-86 

0-89 

0*85 

0*86 

0-86 

oo 

6 

0'33 

February 



... 

*51 

•95 

*97 

*99 

*99 

1*00 

■94s 

1 

•93 

*84 

•75 

*73 

*39 

March. 

... 

... 

*03 

*98 

•97 

•95 

•92 

0*83 

*75 

■69 

*56 

*53 

•50 

*42. 

April 



*67 

*94 

*96 

*97 

*95 

*89 

•72 

■47 

*50 

•40 

.29 

•28< 

May 

... 

.. 

•37 

*70 

*78 

•78 

'•87 

*80 

*01 

*55 

*39 

“28 

*25 

*14 

June 



*23 

*50 

•58 

*65 

“68 

62 

•56 

•43 

*36 

•22 

-20 

-12 

July 




■10 

! *26 

•32 

-38 

'30 

87 

*33 

*27 

'22 

*12 

*04 

... 

August ... 


... 

•19 

•44 

•58 

*77 

*78 

*63 

*53 

*48 

*37 

*24 

-08 

02 

September 



... 

‘21 

*56 

•74 

’79 

•77 

*80 

•58 

*42 

*39 

*84 

*15 

*04 

October , . 

... 

... 

•17 

•37 

•42 

•38 

•41 

•35 

•23 

*29 

*25 

*J 9 

•16 

•02 

November 

... 

... 

•14 

*63 

*7 5 

*79 

*77 

*74 

■66 

•58 

*47 

*51 

*32 

*05 

December 


... 

*08 

*51 

*06 

*07 

*64 

*62 

•59 

-00 

*63 

■51 

*39 

*04 


Mean 

” 1 

0*30 

0'63 

o-71 

0-75 

0-75 

0*71 

0*62 

0-55 

0*49 

0-41 

0*82 

017 


APPENDIX V. 


Numbeb of days in each month on. which the Nilgiris were visible in 1914. 


Mouth. 

Very clear,. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 


15 

7 

3 

25 

February ... 

2 

5 

5 

1 

'13 

March 


3 

1 


4 

April 


... 

3 

... 

a 

May 

... 

... 

3 

... 

3 

June . , 

1 

4 

2 


7 

July 

... 


1 

2 

3 

August 

2 

1 

... 

... 

3 

September 

3 

G 

... 

... 

9 

October 

1 

2 

... 

... 

3 

N ovember 

3 

2 

2 

1 

8 

December ... 

1 

12 

1 

... 

14 

Total j 

13 

50 

25 

7 

95 

1 




+ means above normal \ — means below normal 
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APPENDIX VII. 


Abstract of the mean meteorological condition of Madras in the year 1914 
compared with the average of past years. 


1 * — 

! Mean values of 

1914. 

Difference from 

Average. 

E^duoed atmospheric pressure 

• •i • « * 

... 

ft « •• 

... 

29-879 

0*015 above. 

29-864 

Temperature of air ... ... 

••• 


... 


81*9 

0-8 

83-1 

Bo* of evaporation 

*•* « » • 



• ft ft 

7 5*7 

1-2 „ 

74-5 

Percentage of humidity 

i«»* 



*** 

74 

2 

72 

Greatest solar heat in vacuo 



... 


. ... 

148-1 

8 4 „ 

130-7 

Maximum in shade ... 

* ** . 

... 

ft lift 


91*1 

0-3 

90‘8 

Minimum in shade ... 



... 



75-3 

0-6 

74-7 

Bo. on grass ... 



•• 



73-4 

1*5 

71-0 

Rainfall since January 1st on 95 days 

t 

•* 


• ft ft 

56-63 

7-61 

49-02 

General direction of wind .. 



... 

• ¥ # 


S.E. 

Same as 

S.E. 

D4ily velocity in miles 



... 

ftfts 

f ft 4 

153 

18 below 

171 

Percentage of cloudy sky ... 



... 

ft # » 

1 • * 

44' 

5 above. 

49 

| Bo. of bright Sunshine 


... 

ft ft ft 

* » ft 

50*0 

8-4 „ 

! 58-4 


! 


Duration and Quantity of the Wind from different Points. 


" 

From, 

[Hours. 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles, 

From 

Hours. 

Miles. 

Etyrth 

160 

1,244 

East 

181 

806 

South 

180 

1,368 

West 

241 

1,916 

3s T ibyE. ... 

, 

299 

1,833 

E. by S.... 

186 

949 

S. by W. 

216 

1,423 

W. by N. 

222 

1,G36 

N,N.K. 

399 

2,245 

l.S.E. ... 

201 

970 

S.S.W. .. 

199 

1,402 

W.N.W.... 

120 

886 

N,E. by N.... 

819 

4,887 

8.E. by E. 

272 

1,514 

S.W. by S. 

274. 

1,689 

N.W. by W. 

74 

607 

N,E. 

419 ; 

2,814 

S.E. 

495 

3,034 

8.W. 

• 242 

1,525 

N.W. ... 

59 

302 

N,E. by E.... 

337 i 

- 

2,115 

S.E.by S- 

885 

6,419 

S.W. by W. 

216 

1,399 

N.W. by N. 

29 

104 

E.N.E. 

149 i 

834 

S.S.E. ... 

497 

4,115 

W.S.W. .. 

181 

1,344 

N.N.W. ... 

7 

43 

EJby N. ... 

1 

303 

1,392 

S. by E..., 

314 

2,196 

W. by 8. 

309 

2,279 

N. by W. 

117 

708 


| There were 158 calm hours during the year. The resultant corresponding to the ahove- 
njembers is represented by a S.E. wind, blowing with a uniform daily velocity of S3 miles. 
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APPENDIX XI. 


Madras Observatory—' W ind, cloud and bright sunshine. 1914. 
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KODAIKANAL AND MADEAS OBSEEYATOEIES. 


I.— REPORT OP THE KODAIKANAL OBSERVATORY 

FOR THE YEAR 1915. 


Staff . — The staff: of the observatory on. December 81, 1915, was as follows: — 


Director 

Assistant Director ... 
First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant 
Writer ... ... 

Photographic Assistant 


... J. Evershed, f.r.s. 

T. Royds, D.So. 

... S. Sitarama Ayyar, b.a. 

... G-. Nagaraja Ayyar. 

... A. A. Narayana Ayyar, b.a. 
... S. B alas undaram Ayyar. 

... L. N. Krishnaswanai Ayyar. 
... R. Krishna Ayyar. 


The "Director-General of Observatories, Dr. Gilbert T. Walker, represented 
to Government the desirability of a second expedition to Kashmir with a larger 
and more complete instrumental equipment than had been taken in 1914. His 
efforts and the representations made by Professor H. H. Turner of Oxford 
University Observatory resulted in sanction being accorded to the proposal, and 
a sum. of Rs. 5,600 was granted to defray expenses. 

The Director accompanied by the First Assistant and the Photographic-. 
Assistant left Kodaikanal on July 6 for Kashmir and arrived at Sr in agar on 
July 15. A preliminary account of the work of the expedition up to the end of the,- 
year is given in section 10. 

The Assistant Director returned from combined leave on May 30. 

The subordinate staff consists of a book-binder, an assistant book-binder, a 
mechanic, five peons, a boy peon for the dark room and two lascars. 

2. Distribution of work . — Until the departure of the Kashmir Expedition, 
the distribution of work was as follows. The Director and the Assistant Director 
had charge of the two spectroheliographs and the large grating spectrograph. 
The First, Second and Third Assistants were in charge of the work with the 
Cooke equatorial (spectroscopic), the Lerebour and Secretan equatorial (visual 
and photographic) and the transit instrument. They had also to do the astrono- 
mical computing, the preparation of the observations for the press and the measure- 
ment of spectrum plates. The Third Assistant had charge of the seismometer and 
clock comparisons. The meteorological work was done by the Fourth Assistant and 
the Writer. The Fourth Assistant also assisted in the preparation of observa- 
tions for the press. The Writer was responsible for the accounts, correspondence 
and all office records. The Photographic Assistant had charge of the photographic 
developing, printing, etc. 

When the Kashmir Expedition left in July the work had to be redistributed 
among the assistants remaining in Kodaikanal. The Assistant Director took 
charge of the spectroheliograph and the large grating spectrograph. The Second 
and Third Assistants had the First Assistant’s duties divided between them. The 
visual and photographic work with the Lerebour and Secretan equatorial was 
discontinued for the duration of the Kashmir Expedition. The Fourth Assistant 
took a portion of the Photographic Assistant’s work being relieved by the Writer 
of some of his meteorological duties. The staff at Kodaikanal have undertaken 
these extra duties with commendable loyalty. 
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3. Buildings and grounds. — The buildings and grounds and fire lines have been 
kept in good order. A small grass fire originating within the grounds occurred on 
December 23, but no damage was done except one pine tree burnt. 

. Estimates for reroofing the spectroheliograph building and the glazed verandah 
are m preparation. 

4. Instruments. — The following are the principal instruments belonging to 
the observatory, or in use, at the present time : — 

Six-incli Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted toy Grubb, with a five-inch Grubb 
portrait lens attached. The Lerebour and Secretan object glass has been replaced by a Cooke 
photo-visual lens of the same aperture and the instrument has been adapted for direct solar 
photography in addition to visual work. 

Spectrograph I. — This with the 11-inch polar siderostat has been dismounted and a new 
spectrograph fed by the 12-inch Foucault siderostat from Poona is under construction. 

Spectrograph. ^7 consisting of a collimator of 7 feet focus and camera of 14 feet focus 
placed at an angle of 60° with the former. Plane gratings of 3£ inches or 5 inches ruled 
surface are used, and the slit is provided with various devices for the direct comparison of 
spectra from different sources, and for rotating the solar image. 

Spectroheliograph — with 18-inch siderostat and 12-inch Cooke photo-visual lens of 20 feet 
focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the Observatory workshop 
of IndiI X " inCl1 tianSifc instrumenfc and barrel chronograph, formerly the property of the Survey 

Theodolite, 6-inch — Cooke. 

Sextant; 

Bvershed spectroscope with three prisms, for prominence and sunspot work, bv Hile-er 

Mean time clock, Kullberg 6326. e 

Do. # Shelton. 

Mean time chronometer, Kullberg- 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Fuess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Hartmann photometer. 

Dividing engine, Cambridge Scientific Instrument Company, Limited* 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including: a .Richard thermoeranli and 
barograph and a nephoscope. S F 

A high class screw cutting turning lathe, by Messrs. Cooke & Sons. 

Angstrom pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted in 
the spectroheliograph room for general spectrum work. 

. Tlie instruments received from tlie Takhtasinghii Observatory at Poona 
include the following 

Twenty-inch reflecting telescope, by Common. 

Six -inch Cooke photo-visual telescope with equatorial mounting. 

Two prisms of 6 inohes aperture for use with the above. 

Twelve-inch Cooke siderostat. 

Eight-inch horizontal telescope. 

Large grating spectroscope, by Hilgex 1 . 

An ultra-violet spectrograph, by Grubb. 

Sidereal clock, Cooke. 

Mean time chronometer, Frodsham No. 3476. 

One micrometer for measuring spectrum photographs, Hilger. 

The Observatory is greatly indebted to His Highness the Nizam’s G-overnrnent 
and to the Director of the Nizamiah Observatory for the loan of the following 
lenses received in January S 

A 15-inch lens, a 12-inch lens, a 7-inch lens, all by Grubb, and a 4-inch photovisual lens 
by Cooke. ’ 

A large spectroheliograph for photographing solar images up to 4-| inches 
diameter was partly constructed in the Observatory workshop and afterwards 
erected and completed at Srinagar, Kashmir. 



3 


OBSERVATIONS. 


( a ) Solab Physigs. 

5. I’ll© following table gives the number of observations made at Kodaikanal 
during each month of the year : — 


— 

S 

a 

cS 

»-* 

February. 

March, 

April, 

£ 

June 

July. 

August, 

September. 

October. 

November, j 

December. 

Total. 

A 

30 

28 

31 

30 

31 

; 

25 

22 

30 

29 

31 

28 

23 

338 

B 

4 

11 

8 

4 

3 

1 

4 

0 

0 

2 

0 

0 

37 

0 

29 

25 

31 

30 

31 

19 

14 

21 : 

19 

26 ; 

18 

21 

284 

D 

29 

28 

31 

27 

| 30 

18 

... 


... 

... 

... 

. . 

163 

E 

30 

28 

31 

30 

31 

26 

20 

26 

25 

30 

25 

23 

326 


A — disc examined. B = spot spectrum observed. G = prominences photographed. 
I) = photoheliograms taken. E = spectroheliograms taken. 


Although more observations than in normal years were made in October, the 
year on the whole was not more favourable than previous years. 

6. Photoheliograph . — Photographs were obtained at Kodaikanal on 163 days 
up to June 19. The photoheliograph was dismounted on that date, the photo- 
visual object glass and other optical parts being required for work in Kashmir. 

7. Spectroheliograph . — ^Monochromatic photographs of the sun’s disc in ** K ” 
light were taken on 325 days and prominence plates on 284 days. The autocolli- 
mating spectroheliograph was in use with the Michelson grating throughout the 
year and photographs of Ha markings were obtained on 208 days. 

Duplicates of the disc photographs in “ K ** light have been sent to the 
Cambridge Observatory for measurement. 

8. Orating Spectrograph . — An exceptionally fine series of spot spectra was 
obtained, using the new Anderson grating. In these the exposure times were 
reduced to from two to fifteen seconds only, and the limits of the penumbrae and 
other details are well shown. New and interesting features in the radial motion 
displacement are shown, and some of the plates give evidence of motion at right 
angles to the radial movement, perhaps indicating rotation of the spot. 

A series of fourth order solar spectra in the H and K region was secured for 
study of the change of wave-length of certain iron lines between the centre of the 
disc and the limb. A beautiful series of third order spectra in the green region, 
of limbs and centre of the disc, was secured for study of limb shifts and solar 
rotation shifts. A series of spectra of general sunlight with iron arc comparison 
•was also photographed for the purpose of comparing the shifts obtained with 
those observed at the centre of the sun’s disc. This last is of importance, in 
connection with a proposed research of the wave-lengths of the solar lines reflected 
from Venus when the planet receives light from a hemisphere of the sun turned 
90° or more from the earth. If the general shift of the solar lines all over the 
disc is due to a movement of recession from the earth, this shift would not be 
observed in the Venus spectrum, after allowing for the effect of the orbital motion 
of the planet, and there would be a difference of wave-length in the lines of 
ordinary day light and light derived from another face of the sun. If this differ- 
ence does not exist, the shift of the solar lines towards red must he ascribed to 
some cause other than motion in the line of sight. 

The measurement of the various series of spectra obtained has not been 
completed, owing to the pressure of work in connection with the Kashmir expedi- 
tion, except in the case of the fourth order H and K spectra, and the investigation 
of the change of wave-length in passing from the centre of the sun’s disc to the 
limb was being prepared for the press at the close of the year. 
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The spectrograph has also been employed by the Assistant Director who has 
determined the displacements at the centre of the sun’s disc and at the limb of the 
lines of nickel and titanium ; the results of this work will shortly be ready for 
the press. He has also continued experiments with the electric arc to elucidate 
the density effect : the result of these is to show that the displacements observed 
are not a pole effect, but that a source of light where the density is under better 
control than in the arc is necessary for the effective study of the phenomenon. 

9. Q~inch GooJce equatorial and spectroscope . — This has been employed 
exclusively for spectrum observations, attention being concentrated on phenomena 
which cannot readily be photographed, such as metallic prominences, temporary 
eruptions, and displacements of the hydrogen lines both on the sun’s disc and at 
the limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs ; these depend on a f undam ental angle computed from the hour 
angle of the sun at the time a photograph is taken, and errors which would 
otherwise pass unnoticed may arise in the computation or in the entry of the 
time. 

10. Observations in Kashmir . — The months of July, August and September 
were mainly occupied in erecting and adjusting the large spectroheliograph, the 
siderostat, and moving object-glasses. In addition a 6-inch Cooke equatorial 
telescope was erected, and a small grating spectroscope was constructed for 
attachment to the equatorial for the observation of prominences. The adjustment 
of the equatorial was completed, and spectroscopic observations were begun, on 
August 8. The spectroheliograph was practically completed early in September, 
the first photograph being taken on September 9. Trom this date until the 
end of the year, H or K spectroheliograms were taken on all clear days, viz., on 
•20 days in September, 26 days in October, 29 days in November, and 18 days in 
December. The photographs in December were interrupted for many days by 
^moke from extensive forest fires, induced by the excessive drought. 

The weather throughout the summer and the early autumn had been exceed- 
ingly dry: October had less than half the normal rainfall, and November and 
December were rainless, excepting a light fall of snow on December 15. These 
conditions are very abnormal in the valley, and resulted in great desiccation of 
the soil, grass and other vegetation being completely withered up. This parched 
condition of the valley and the surrounding hills, and the great heat developed 
by the sun on the ground, appear to have affected the seeing unfavoxirably. The 
quality of the solar definition was however good during July, August and Sep- 
tember ; in October and November the increasing dryness and the decreasing 
altitude of the sun had a marked effect detrimental to the quality of the spectro- 
heliograms. It may be noted that in the earlier months the best results were 
obtained in the afternoon, which agrees with our experience during the spring 
expedition of 1914; later, in November and December, the best photographs were 
obtained early in the day. 

On the whole, the results are less good than had been anticipated from the 
previous experience. It is however of interest to learn that abundant moisture in 
the valley is a most important factor in producing good solar *definition. 

The visual observations of the prominences bear out in general the conclusions 
derived from the spectroheliograms. During the three months August-September- 
October, the conditions for this work were almost ideal : there was excellent 
contrast in the Ha line, due to the purity of the sky, and the definition was good 
at all hours of the day. During November the conditions were somewhat less 
good, although still superior to the average at Kodaikanal. In December there 
was much cloud, and the seeing was generally less good than in November. The 
first assistant, S. Sitarama Ayyar, had charge of these observations, and he was able 
to secure a very complete set of prominence drawings. In the four months 
August 8 to December 13 only four days were missed, owing to cloud ; after 
December 13 observations were interrupted by a snow-storm and thick clouds, yet 
the record for December, owing to his zeal, is 20 days’ observation. Sitarama 
Ayyar’s work has been incorporated with the Kodaikanal prominence observations 
for the half-year ending December 31. 
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Independent observations of the definition, of an 8-inch solar image were 
made daily by Mrs. Evershed, from the date of arrival at Srinagar. Her report 
shows a general mean of 3£ on a scale in which 5 represents no appreciable tremor 
in the 8-inch image. The definition during the first half of the period shows 
slightly better (3*4), and the last half slightly worse (3*"1) than the mean. Also 
in the earlier months the midday and afternoon seeing was-slightly better than 
the morning, but later the earlier hours were best. The uniformity of the seeing 
is the most remarkable feature : it was very rarely of the best quality, and never 
of the worst, and there was but little change at different hours of the day. 

It should be mentioned that in the photographic work Mr. Krishna Ayyar 
rendered . excellent service throughout. In the long series of difficulties and 
disappointments incidental to the initial working of the spectroheliograph, 
Krishna Ayyar maintained a cheerful optimism. Only those who have had 
experience of this instrument can appreciate the disheartening nature of these 
difficulties. 


Summary of Sunspot and Prominence Observations. 


11. Sunspots. — The following table shows the monthly numbers of new groups 
observed at Kodaikanal, tlie mean daily numbers of spots visible and the distri- 
bution between the northern and southern hemispheres : — 


* 

Jana ary. 

Ph 

§ 

f-4 

_Q 

CD 

March 

April. 

May 

June. 

July. 

August. 

September. 

October, 

u 

0> 

XI 

3 

2 

tS 

December. 

Year- 

New groups 

... 

IS 

18 i 

IS 

18 

14 

18 

14 

17 

12 

17 

19 

15 j 

198 

Daily number ... 

... 

2*4 

3*3 

3 7 

3*1 

3 2 

30 

3*5 

0*1 

30 

3*2 

3*2 

3*1 

3*2 

North 

... 

15 

10 

12 

7 

10 

8 

6 

10 

5 

13 

12 

6 

114 

South 

... 

3 

8 

6 

11 

4 

10 

8 

7 

7 

4 

7 

9 

84 

Equator 

... 



... 


... 

... 


... 

**... 

... 

... 

... 

... 


There is again a marked increase in spot activity compared with last year in 
accordance with the usual progress of a new spot cycle. The daily number of 
spots in each month has been fairly constant since January. 

For the first time since 1906 there has been a preponderance of spots in the 
northern hemisphere. 

12. Prominences . — The increase in solar activity during 1915 is more marked 
in prominence areas than in sunspots. The mean areas obtained from the photo- 
graphs for 1915 and those of 191-1 for comparison are given in the table below : — 


Mean daily Profile arena <>f Prominences in square minutes of arc. 



— 

1914. 

1915. 



North 

1*50 

2-60 



South 

1*60 

2*68 



Total 

3-10 

5-28 



There is only a slight preponderance in the southern hemisphere. The 
zone of greatest activity is again between latitudes 45° and 60°. 

Metallic prominences have also been more frequently observed than in 1914 ; 
forty-five were recorded as against seventeen last year. 

3 
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There has also been an increase, on the whole, in the number of displacements 
in prominences at the limb thong'll fewer than would have been expected were 
seen in the second half of the year. 

13. Solar Radiation .— —Observations with the .Angstrom pyrheliometer were 
made near noon when, the meteorological conditions were favourable. 


( b ) Other obsebvatjons. 

Time. -The error of the standard clock is usually determined by reference 
to the 16-hour signal from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph Department which permits the Madras wire to be 
through to this observatory. The signal is received with accuracy on most 
days and all failures are at once reported to the officer in charge of the Trichino- 
poly division. ° 

15. Meteorology. — Bye observations are made at 8 b , I0 h , and 16 1 * local mean 

time as in former years. The Richard thermograph (wet and dry bulb) and 
barograph, the Beckley anemograph and the sunshine recorder also continue in 
use. The hourly readings from the barograms, thermograms, and sunshine records 
■ a £’® tabulated at the Calcutta Meteorological Office and , the anemograms at 

the Madras Observatory which also prepares the 8 h registers from readings taken 
here. The preparation of the 10 h and 16 h registers is done in the Calcutta 
Meteorological Office. The wind velocity and direction are observed at 8 h 10 h 
and 16 11 as usual from the Robinson anemometer a,nd a wind vane. 

Cloud observations with the nephoscope have been made throe times a day 
and the results transmitted monthly to the Agra Serological Observatory. 

A . m Pressure.— The average pressure for the year was in excess of the normal by 
O 012 inch. the mean monthly pressure was in excess in all the months except in 
September, October, and November. The greatest excess was in March by 0-049 
inch and the greatest defect was in November by 0*020 inch. 

Temperature.— The monthly mean temperature as well as the mean maximum 
was above norma 1 m all the months. The annual mean temperature was in excess 
by 3 -0 and the annual mean maximum by 2°*0. The monthly mean minimum 
temperature was also m excess m all the months except in April and in December. 
The greatest deviation was an excess of 2°-8 over normal in November. The mean" 
.sun maximum was in excess throughout the year. 

Humidity.— The annual mean humidity was in defect of the normal by onlv 
one per cent. The greatest deviations were an excess of 6 per cent in November 
and a defect of 10 per cent in May. UB 

Rainfall.— The total rainfall for the year was 5-85 inches below normal and 
the number of rainy days was less by six. The month of October which normallv 

Nortt e Ea 6 8 rMoL r oTn! a11 W “ U “ ^ ^ “° heS ' lat°ene™S 

Wind.— The mud velocity was in defect throughout the year and the average 

diff JrT? the “T™ 1 b7 53 mileS - The direction fir 

the yeai differed from the normal by two points to the west mostlv due in ih* 
-south by west wind prevailing in October. ’ mostly due to the 

.transparency of the atmosphere. — The transparency of the lower atmounliAPfi 

e^erfn' “iVor “Ver^ distant 

Gloud and Sunshine. — The mean amount of clear sky was onlv one r>er* 
of MgS “Stak 1 ” 1 * CUrioUsl y there was an sxoess of 874 hours, or 18 per cent 

16. Seismology. 8eventy-ffwo earthquakes were recorded on the Milne hori 

’ aS aga “ 3t SlXty ,aSt year ' Details of records are glven in 

17. Library. One hundred and thirty volumes were bound during the year. 
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_ 18. Publications. — Four Bulletins, with tlie following titles were published 
during the year : — 

No. XLY. — Summary of prominence observations for the second half of 1914, by 
J. Evershed, f.r.s. 

No. XL^I. — The displacements of the enhanced lines of iron at the Centre of the 
Sun's Disc, by J. Evershed, f.r.s., and A. A. Narayana Ayyar, b.a. 

No. XLTVTI. — Summary of prominence observations for the first half of 1915, by 
T. Royds, D.Sc. 

XliYIII. — Anomalous dispersion in the Sun, by T. Royds, D.Sc. 

The following contribution was made in addition to the above : — 

“ Note on the atmospheric conditions required for astronomical observations," by J". 
Evershed, f.k.s. Publications of the Astronomical Society of the Pacific, Volume 27, page 
179, 1915. 

19. General. — The Director-General of Observatories inspected the Kodaika- 
nal Observatory in January. 

The Observatory, Kodaikanal, J. EVERSHED, 

28th January 1916. Director , Kodaihanal and M.adras Observatories- 


S-* 
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II. — REPORT OP THE MADRAS OBSERVATORY FOR THE 

YEAR 1915. 


Staff. — The staff at the Observatory on December 31, 1915, was as follows : 


Deputy Director 
Computer 
First Assistant ... 
Second. Assistant 


It. LI. Jones. 

S. Solomon Pillai. 

C. Chengalvaraya Mudaliyar. 
B. Raman u jam Pillai. 


Mr. 0. Chengalvaraya Mudaliyar was absent on privilege leave for two months 
from 8th June 1915, when Mr. V. Duraiswami Ayyar of the Meteorological Office 
acted, for him. JMi. E. Ramanujam 1 illai was absent on privilege leave for two 
months from 1st September 1915, when Mr. P. R. Chidambaram Ayyar of the 
Meteorological Office acted for him. 

2. Tune Service . — No change was made diming the year. The time gun at 
Fort St. George failed on 22 occasions out of 730, giving a, percentage of success 
of 97. The semaphore at the Port Office failed on five occasions. On two of these 
days it was correctly dropped at 2 p.m. It was dropped correctly at 1 p.m. on all 
other days. None of the failures were due to faults at the Observatory. The 
4 p.m. roll of signals was sent and received at the Central Telegraph Office, for 
distribution over India, correctly on every day. 

3. Meteorological Observations . — Meteorological observations were carried on 
as in former years, and the registers are kept posted up to date. Extra observa- 
tions were taken for storm warning purposes and telegrams sent to Calcutta on 
70 occasions. 

4. Buildings . — Repairs to the office and quarters were carried out during the 
year. The construction of the subsoil drain round the observatory sanctioned in 
the previous year was commenced towards the end of the year and is nearin 
completion. The construction was undertaken too late in the year for us to see 
if it will be effective in stopping the large variations in level which have been 
referred to in previous reports. 

5. Instruments . — The following is a list of the instruments at the Observa- 
tory on 31st December 1915 : — 


(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Simms. 
Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Rietler, No. 61. 

Mean Time clock — J. H. Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd & Sons. 

Meridian circle — Troughton & Simms. 

Portable transit instrument — Holland. 

Portable telescope with stand. 

Tape chronograph' — R. Fuess. 

Relay for use with the Chronograph — Siemens. 

(b) Meteorological. 

Richard’s Barograph — No, 10, JL. Casella. 

Do. Thermograph — No. 29637, L. Casella. 

Berkley’s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Nephoscope — M.ons Jules Daboseq & Ph. Pellin. 
Barometer, Fortin’s — No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 3420, L. Casella (spare). 
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■Dry "bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Wet do. No. 94219, L. Oasella. 

Do. _ do. No. 38037, Negretti and Zambra (spare). 

Dry Maximum thermometer — No. 8581, Negretti and Zambra. 

Dry Minimum thermometer — No. 69017, D. Casella. 

Wet ^ do. No. 91753, Negretti and Zambra. 

Sun Maximum thermometer — No. 127618, Negretti and Zambra. 

Grass Minimum thermometer — No. 3377, Negretti and Zambra. 

Rain-gauge (8" diameter) -No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge (5* diameter) . 

Measure glass for above. 

Stop watch — No. A-3. 

The cord of the Mean Time Clock by Agar Baugh was renewed and Chrono- 
mieter by "V. Kullberg No. 5394 was cleaned. The gun-firing apparatus at the 
Fort was repaired during the year. 

The level of the transit instrument went through a series of large changes 
very similar to those observed in the previous five years. The recovery during 
the rains was not complete, so that some permanent alteration in level is left at 
“the end of the year*. 

6. Weather Summary. — The following is a summary of the meteorological 
conditions at Madras during 1915 : — 

Pressure . — Except in January, March, July and December whexi there was an 
excess, pressure was below normal throughout the year ; the greatest excess was 
0*052 inch in March and the greatest defect was 0*073 inch in November. The 
highest pressure recorded was 30*140 inches on January 18 and the lowest 29*498 
inches on May 9. 

Temperature . — The mean temperature of the air was above normal throughout 
the year. The maximum temperature in shade was normal in June, below 
normal in January, July and September, and above in the other months. The 
minimum in the shade and solar heat in vacuo were above normal throughout the 
year. The highest shade temperature recorded was' 107°-3 E. on May 12, 20, 21 
and 23, and the lowest 63°*8 F. on December 5. The highest sun maximum was 
165°*7 F. on August 23 and the lowest on grass was 60°*5 F. on December 5. 

Humidity. — The percentage of humidity was normal in October, below normal 
in May and December and above in the remaining months. 

Wind. — The wind velocity was in defect in all other months except in. 
January, when it was almost normal. This is largely due to change of exposure 
as explained in previous reports. The highest velocity was 314 miles on Novem- 
. ber 21. The wind direction was normal or nearly normal in all months except in 
June, September, October and November, the most noticeable deviation being 8 
points south in October owing to the late arrival of the North-East Monsoon. 

Cloud. — The percentage of cloud was normal in November, above normal in 
January and February, and below in the remaining months. 

Sunshine. — Except in January, February and November when there was defect, 
the percentage of bright sunshine was in excess over the normal throughout the 
year. The total number of hours of sunshine during the year was 2444*9. 

Rainfall. — The rainfall in the year was above normal in January, July, 
September and November, nearly normal from February to April and below 
normal during the other months. The greatest excess was 8*72 inches in January 
and the greatest defect 8*36 inches in October. The total fall for the year was 
56*61 inches on 92 days against an average of 49*02 inches. The most noticeable 
rainfall was 9*61 inches in January. Most of this rain fell d uring the 14th and 
15th of the month and was due to a depression which formed ,iu the south-west 
•of the Bay during the 13th and 14th. This fall of 9‘61 inches is the highest ever 
recorded in January at Madras since 1813. The monsoon rainfall from October 15 
to the end of the year was 21*60 inches against an average of 26*00 inches. The 
greatest fall on any day was 6*69 inches on January 15. 

The Observatory, Madras, R- Ll. Jones, 

22 nd January 1916. Deputy Director . 
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appendix I. 


STATION— KODAIKANAL OBSERVATORY. 


SEISMIC RECORDS. 


4> ** 10° 13' 50" A = 77° 28' OO" h = 


: 2 343 metres. Subsoil — Rook. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 
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Kodaikanal Observatory Seistnie Records — cont. 
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08 
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Kodaikanal Observatory Seismic Records — cont . 
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Widening of line 


Air tremors due to 
high wind were 
frequent during 
2nd half of June. 


Widening of line. 
Widening of line. 


Widening of line. 


Widening of line. 
Widening of line. 
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Kodaikanal Observatory Seismic Records — cont. 
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APPENDIX IV. 


Kodaikanal mean hourly bright sunshine for the year 1915. 


Month. 

6-7 

7-8 

8-9 

9-10 

1 0-11 1 

11-12 

12-13 | 

13-14 

14-15 

15-16 ' 

1(3-17 ' 

17-18 

January 



0*26 

0-72 

0*83 

0-88 

0*82 

0-80 

0*76 

0*78 

0*72 

0*66 

051 

0*09 

February 

... 



*38 

*79 

*83 

*83 

•90 

*86 

*93 

•86 

*74 

*69 

*51 

•21 

March. 


... 

*57 

*89 

*92 

*96 

•98 

•94 

*85 

*77 

*71 

*60 

39 

*25 

April 


• • • * • • 

*54 

*91 

*97 

•96 

*98 

*99 

*91 

*82 

•70 

*63 

*55 

*27 

May 


... 

*57 

•92 

•94 

*98 

*93 

*91 

•86 

•77 

•67 

•60 

*52 

*34 

June 


... 

*25 

*53 

•62 

•61 

*66 

■67 

*52 

*41 

*41 

•33 

•20 

*04 

July 

. «< 

... 

*1 7 

*46 

*51 1 

*51 

*45 

*28 

•31 

*21 

*25 

*19 

*12 

*06 

August , 




*17 

•47 

•59 

•67 

•61 

*53 

-30 

•25 

*21 

i *27 

•19 

*06 

September 




*16 

*38 

*60 

69 

•69 

•62 

*57 

*48 

*36 

*27 

•23 

*09 

October , ,, 


... ••* 

*30 

*76 

*85 

*85 

*73 

*70 

*60 

*54 

*49 

*38 

*24 

*12 

November 

... 



*08 

•38 

*48 

*02 

•52 

*49 

•36 

*33 

*33 

*17 

•09 

*02 

December 




-22 

*65 

*G5 

*G9 

*74 

*70 

*72 

-68 

•66 

*59 

*51 

*08 



Mean . , 

0*31 

! 

0*6t> 

0-73 

j 0-77 

0-75 

0*71 

0*64 

0*58 

0*52 

0-46 

0*34 

0*14 


§ 


APPENDIX V. 


Number of days in each month on -which the Nilgiris were visible in 1915. 


Month. 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 

January 

5 

10 

2 

i | 

18 

February ... 

... 

4 

3 

1 

8 

March 

... 

2 

8 

1 

11 

April 

1 

3 

2 

... 

1 6 

May 

1 1 

1 

4 

... 

6 

June 

3 

2 

3 

— 

8 

July 

6 

7 

... 

... 

13 

August 

... 

1 

6 

... 

7 

September 

6 

4 

4 

... 

14 

October 

1 

15 

2 

1 

19 

November 

1 

1 

2 

... 

4 

December ... 

... 

15 

... 

... 

15 

Total ... 

24 

65 

36 

4 

129 




APPENDIX VII. 


Abstract of the Mean Meteorological Condition of Madras in the year 1915 
compared -with the average of past years. 


Mean values of 

1915. 

Difference from 

Average, 

Reduced atmospheric pressure 



29 855 

0*009 below. 

29*864 

Temperature of air ... 



82*7 

1*6 above. 

81*1 

Do. of evaporation 



76 6 

21 

74*5 

Percentage of humidity 



75 

3 

« 

72 

Greatest solar heat in vacuo 


* 

148*7 

9-0 

139*7 

Maximum in shade ... 



91*6 

0’S 

90*8 

Minimum in shade ... 



76*2 

15 

74-7 

Do- on grass ... 



74*4 

2-5 

j 71*9 

Rainfall in inches since J an nary 1st on 92 days 



56*61 

7-59 

49*02 

General direction of wind .. 


* V « 

S.B. 

Same as 

• S.E. 

Daily velocity in miles 



148 

23 below 

1 

171 

Percentage of cloudy sky ... 


4 * * 

43 

V » 

49 

Do. of bright Sunshine ... ... 

... 

... 

55*4 

3*0 „ 

58*4 


Duration and Quantity of the Wind from different Points. 


From. 

i 

Hours. 

Miles. 

Prom 

Hours, 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

Worth 

188 

1,14*9 

East 

256 

1,223 

South 

206 

1,336 

West 

194 

1,325 

N*. by E. ... 

270 

1,512 

E. by S. ' 

832 

1,582 

S. by W. 

230 

1,513 

W. by N. 

166 

1,196 

H.N.E. 

371 

2,271 

E.S.E. ... 

266 

1,382 

s.s.w. ... 

! 272 

1,723 

W.N.W. 

115 

79§ 

N.E. by N.... 

499 

3,599 

S.E. by E. 

480 

2,408 

S.W. by S. 

257 

1,752 

M.W. by W. 

60 

398 

H.E. 

258 

l,8G9 

S.E. 

49 G 

2,923 

s.w. 

225 

1,476 

N.W- 

50 

196 

3NT.E. by E.... 

225 

1,399 

S.E. by S- 

935 1 

6,719 

S.W, by W. 

199 

1,372 

3ST.W. by 1ST. 

76 

372 

BUST.®. 

173 

929 

S.S.E. ... 

574 

4,298 

w.s.w. .... 

238 

3,547 

N.H.W. ... 

83 

441 

E. by 1ST. ... 

290 

1,476 

S. by E. 

254 

1,742 

W. by S, 

253 

1,823 

N. by W. 

96 

528 


There were 178 calm hours daring the year. The resultant corresponding to the above 
numbers is represented by a S.E. by S.wind, blowing with a uniform daily velocity of 43 miles. 
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APPENDIX XI. 
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Madras Observatory—' Wind, cloud and bright sunshine 3 1915. 
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KOD AIK ANAL AND MADE AS OBSERVATORIES. 


T. — REPORT OF THE KODAIKANAL OBSERVATORY 

FOR THE YEAR 1916. 


Staff . — The staff of the Observatory 
Director 

A ssiataut Director ... 

First Assistant 
Second Assistant 
Third Assistant 
Fourth Assistant, 

W riter 

Photographic Assistant 

M^gnistl 

Magnetic Observer ... 

Magnetic Recorder ... 


m December 31, 1916, was as follows: 

... J. Evershed, r.ti.s. 

... T. Royds, D.Sc. 

... B. Sitarama Ayyar, b.a. 

... G-. Niagara] a Ayyar. 

... A. A. Narayana Ayyar, b.a. 

... S. Balasundaram Ayyar. 

Ij. N. Krishnaswami Ayyar. 

R. Krishna Ayyar. 

SECTION — 

B. S. Ramaswarai Ayyangar, b.a. 

S. S. Ranga Acharya. 


The Director was on special duty in Kashmir until November 23. The 
Assistant Director was granted a month’s privilege leave from December 4, 1916. 
The First Assistant was on privilege leave from April 26 to May 20, the Second 
Assistant from December 6, 1915 to January 15, 1916, the Writer from May 15 to 
June 15, and the Photographic Assistant from June 13 to August 13. The Book- 
binder retired on September 10 after a service of 15 years in this observatory. 

The Magnetic Observatory which was working under the Survey of India 
Department since 3 904 was transferred to the Meteorological Department on 
August 1, 1916. 

The First Assistant and Photographic Assistant returned from special duty in 
Kashmir on March 28. 

The subordinate staff consists of a book- binder, an assistant book-binder, a 
mechanic, six peons (including the peon of the Magnetic Observatory recently 
transferred from the Survey of India to the Meteorological Department), a boy 
peon for the dark room and two lascars. 

2. Distribution of work . — The special distribution of work arranged in the 
latter half of last year continued till the end of March 1916. The Assistant Direc- 
tor had charge of the two spectroheliographs and of the grating spectrograph 
until December when the Director took charge of these instruments. The First, 
Second and Third Assistants were in charge of the work with the Cooke and the 
Lerebour and Secretan equatorials and also of all astronomical computing, the 
preparation of the observations for the press and the measurement of spectrum 
plates. The Third Assistant had charge of the seismometer and clock compari- 
sons, and the meteorological work was done by the Fourth Assistant and the 
Writer. The Writer was responsible for the accounts, correspondence and all office 
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records. The Photographic Assistant had charge of the photographic developing, 
printing, etc. 

3. Buildings and grounds. — The buildings and grounds and fire lines have been 
kept in good order. The lathe room was re-roofed during the year. 

4. Instruments. — The following are the principal instruments belonging to the 
Observatory, or in use, at the present time : — 

Six-inch Cooke equatorial. 

Six-inch Lerebour and Secretan equatorial remounted by Grubb, with a five-inch Grubb 
portrait lens attached. The Lerebour and Secretan object glass has been replaced by 
a Cooke photo-visual lens of the same aperture and the instrument has been adapted 
for direct solar photography in addition to visual work. 

Spectrograph I. — This with the 11-inch polar siderostat has been dismounted. 
Spectrograph II — consisting of a collimator of 7 feet focus and camera of 34 feet focus 
placed at an angle of 60° with the former. Plane gratings of 3J inches or 5 inches 
ruled surface are used, and the slit is provided with various devices for the direct 
comparison of spectra from different sources, and for rotating the solar image. 
Spectroheliograph — with 18-inch siderostat and 12-inch Cooke photo-visual lens of 20 feet 
focus, by the Cambridge Scientific Instrument Company. 

An auxiliary spectroheliograph attached to the above, made in the observatory workshop. 
Six-inch transit instrument and barrel chronograph, formerly the property of the Survey 
of India. 

Theodolite, 6-inch — Cooke. 

Sextant. 

Ever shed spectroscope with three prisms, for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 

Mean time chronometer, Kullberg 6299. 

Sidereal chronometer, Kullberg 6134. 

Tape chronograph, Puess. 

Two micrometers for measuring spectrum photographs, Hilger. 

Hartmann photometer. 

Dividing engine, Cambridge Scientific Instrument Company, Limited. 

Milne horizontal pendulum seismograph. 

Induction coil with necessary adjuncts. 

Small polar siderostat. 

Universal instrument. 

Complete set of meteorological instruments, including a Richard thermograph and 
barograph and a nepkoscope. 

A high class screw cutting turning lathe, by Messrs. Cooke & Sons. 

Angstrom pyrheliometer. 

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted in 
the spectroheliograph room for general spectrum work. 

The instruments received from the Takhtasinghji Observatory at Poona 
include the following : — 

Twenty-inch reflecting telescope, by Common. 

Six-inch Cooke photo-visnal telescope with equatorial mounting. 

Two prisms of 6 inohes aperture for use with the above. 

Twelve-inch Cooke siderostat. 

Eight-inch horizontal telescope. 

Large grating spectroscope, by Hilger. 

A n ultra-violet spectrograph, by Grubb. 

Sidereal clock, Cooke. 

Mean time chronometer, Prods ham No. 3476. 

One micrometer for measuring spectrum photographs, Hilger. 

The Observatory is greatly indebted to His Highness the Nizam’s Government 
and to the Director of the Nizamiah Observatory for the loan of the following 
lenses received in January 1915 : — 

A 15-inch lens, a 12-inch lens, a 7-inch lens, all by Grubb, and a 4-inch photo-visual 
lens by Cooke. 

The large spectroheliograph for photographing solar images up to 4% inohes 
diameter erected at Srinagar in 1915 was dismantled in October and the optical 
parts returned to Kodaikanal. 
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OBSERVATIONS. 
(a) Solar Physios, 


5. Summary of solar observations . — The following table gives the number of 
observations mad© at Kodaikanal during each month of the year : 
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31 
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31 

29 

29 

20 

28 

23 
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26 

28 

27 

329 


■A == spots and faculae observed. B = spot si ectrnan observed. 0 = visual spectroscopic observations made. 

D s=s pi otohcliogrftms taken. B =» spectrobeliograms taken. ^ 


The year was rather more favourable than usual for spectroscopic obser- 
vations and prominence records. 

At Srinagar 725 Spectroheliograms were obtained on 223 days from January 
1st to October 25th, when the instruments were dismantled. The conditions 
here were extremely favourable from the beginning of May to the end of October. 
(See section 11). 

6. Photoheliograph.— Tlcds was dismantled in 1915 for work in Kashmir and 
no direct solar photographs were obtained at Kodaikanal in 1916. The series of 
daily photographs on a scale of 8 inches to the sun’s diameter will be resumed in 
1917. At Srinagar 8 -inch photographs were obtained on 72 days between January 
1 and May 5. After that date the instrument was modified to give a much larger 
scale, and during the succeeding months special regions of the sun’s disc includ- 
ing sunspots were photographed on a scale of 15 inches to the sun’s diameter. 
These plates were obtained 'on 47 days. 

7. Cambridge spectr oheliograph . — Very satisfactory photographs were obtain- 
ed with this instrument throughout the year when the definition was good. 
This is commonly the case between 7-30 and 8-30 a.m. but later in the day good 
results can very seldom be obtained. Photographs of the sun’s disc in “ K ” 
light were taken on 329 days and prominence plates on 310 days. Duplicates of 
the disc plates have been sent to the Cambridge Observatory for measurement. 

8. Grating spectr oheliograph ^ — Photographs of the sun in Ha light were obtain- 
ed on 258 days. The plates for this work are now sensitized at the observatory 
by the Photographic Assistant and are superior to the commercial red sensitive 
plates. A special apparatus has been constructed for drying the plates after 
sensitizing. The number of absorption markings due to dense prominences on the 
sun’s disc has increased largely and some very remarkable forms were photo- 
graphed in April. 

9. Grating t spectrograph. — Dr. Roy ds has employed this instrument for study- 
ing the solar displacements, at the centre of the disc and at the limb, of the nickel 
and titanium lines, using these metals in the electric arc for comparison with the 
solar lines. The plates obtained have all been measured and reduced and the 
results were ready for publication at the close of the year. In general these results 
confirm those obtained with iron, and indicate a low pressure in the reversing 
layer, and a descending movement of the gases at the centre of the disc. Spectrum 
plates were also obtained in continuation of the research on the displacements in 
the sun of lines which are greatly shifted at the negative pole of the arc. 

i-A 



4 


During December the spectrograph was modified for the purpose of photo- 
graphing the spectrum of Venus. In this work the 15-inch Hyderabad lens 
after its return from Kashmir, was used to great advantage, and spectra were 
secured of the planet having a dispersion of 1*4 A per millimeter. Measures of 
the plates by the positive on negative method will probably yield a fair value of 
the solar parallax, but the main purpose is the determination of the wave-lengths 
of some of the solar lines on the side of the sun turned 90 degrees or more from 
the direction of the earth. 

The research on the change of wave-length of the iron lines between the 
centre of the sun’s disc and the limb has been completed and published (Kodai- 
kanal Observatory Bulletin No. XL1X), and the sunspot radial motion plates 
obtained in 1915 have been measured and the results published in Kpdailranal 
Observatory Bulletin No. LI. 

A number of measures of solar and arc spectra has also been accomplished for 
the purpose of testing the anomalous dispersion theory. The results show fairly 
conclusively that anomalous dispersion is not an effective agent in displacing solar 
lines (‘Observatory* Vol. XXXIX, 432). 

10. Six-inch Cooke equatorial and spectroscope . — This has been employed exclu- 
sively for spectrum observations, attention being concentrated on phenomena 
which cannot readily be photographed, such as metallic prominences, temporary 
eruptions, and displacements of the hydrogen lines both on the sun’s disc and at 
the limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs ; these depend on a fundamental angle computed from the hour 
angle of the sun at the time a photograph is taken, and errors which would other- 
wise pass unnoticed may arise in the computation or in the entry of the time. 

11. Kashmir expedition . — The purpose of this expedition not having been 
fully accomplished by March 1916 owing to very abnormal weather conditions, 
the Government of India sanctioned an extension of the work for a further period of 
seven months at the request of Dr. Walker. The two assistants Messrs. Sitarama 
Ayyar and Krishna Ayyar who had rendered excellent service daring the 
earlier period returned to Kodaikanal in March, and the Director and Mrs. E vershed 
continued the work at Srinagar until November 1. 

The results obtained during the summer of 1916 amply confirm the original 
estimates of the general excellence of the climate for solar work. Clear and brilli- 
ant skies are the rule during the summer months and the clearness is maintained 
throughout the day in a large proportion of days, in strong contrast to the 
conditions prevailing at mountain stations. In more cloudy weather there is a 
distinct tendency to clear sky along the central axis of the valley while the 
surrounding hills are thickly covered by clouds. 

As regards the winter months the fresults anticipated in Kodaikanal Observ- 
atory Bulletin No. XLTI, page 104, were not realized, and during the six months 
November to April inclusive the conditions as to definition do not appear to differ 
materially from those found in other localities, that is to say, the definition gene- 
rally is good in the morning and evening and poor near midday. The four months 
December to March inclusive must be considered to be considerably less favour- 
able in Kashmir than at Kodaikanal because of the greater prevalence of cloud 
in Kashmir at that season. 

In the month of May in Kashmir a marked improvement occurs in the 
midday seeiug. This appears to coincide with the flooding of the paddy fields, and 
may also be connected with the growth of crops which then cover the fields and 
protect the soil from the heating effects of the sun. In the summer months good 
definition throughout the day is the rule, and superlative definition is of quite 
frequent occurrence. Very beautiful solar photographs were secured in July and 
in August under temperature conditions ranging from 80° to 90° in the shade, 
and good results were also the rule in September and October. 

Considerable difficulty was experienced in adapting the instrumental outfit to 
the high temperature conditions, which produced distortion of the heliostat mirror 
and lai'ge and rapid changes of focus in the lenses. In addition to this, irregular 
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refraction, in the horizontal beam of light between the lenses and the spectrohelio- 
graph caused bad definition of the photographs when long exposures were neces- 
sary. These troubles were very largely overcome by erecting a movable wet 
shield over the mirror and a tube of white calico open along the top to protect the 
beam of light from irregular air currents. This tube was itself protected from the 
direct sun by a high screen of the same material. 

The two principal factors which it is believed conduce to the good definition 
in Kashmir are the absence of disturbing winds, excluded by the surrounding wall 
of high mountains ; and the very large areas of wet cultivation which in summer 
greatly reduce the heating effect of the sun on the soil. 

Summary of Sunspot and Prominence Observations. 

12. Sunspots . — The following table shows the monthly numbers of new groups 
observed at Kodaikanal, the mean daily numbers of spots visible and the distri- 
bution between the northern and southern hemispheres : — 
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The increase in the number of new groups amounts to 40 per cent compared 
with the previous year but the rate of increase has diminished. 

There were ten days in 1915 and five in 1916 on which no spots were 

recorded. , . 

There was a preponderance of spots in the northern hemisphere as in 1915, 
and the mean latitude was 16°'0 for northern spots and 18 0, 4 for southern. 

Disturbances in the spot spectrum have been recorded in a large number of 
cases, as was to be expected in this part of the solar cycle. There were in the 
whole year 489 cases of 0 reversals, 51 of D 3 darkenings and 145 displacements of 
the 0 line. 

IB. Prominences . — The mean daily areas of prominences in square minutes of 
arc, derived from photographic records made at Kodaikanal and at Srinagar, are 
as follows : — 


— 

: 

NT orfcli. 

South. 

j Total. 


191b — January to June 

2-06 

1-77 

3-83 


July to December 

1-98 

. 1-65 

3 58 



The corresponding totals for the year 1915 were, for the first six mouths 
5*27, and for the second six mouths 5 - 29. A reduction of area amounting to about 
BO per cent is thus shown. 

The mean daily number of prominences recorded during the year is 18*9, a 
reduction compared with 1915 of under 1 per cent. 

The distribution east and west of the sun’s axis is interesting as indicating a 
return to the condition of eastern preponderance. There is only a slight excess 
of east over west in prominence areas and numbers, the percentage east being 50‘6 
.and 50*5 respectively derived from a total of 6129 prominences. Prominences 
projected on the disc as absorption markings give percentages east of the central 
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meridian as 52*2 for areas and 51 *5 for numbers, derived from 2618 prominence 
markings. D 3 darkenings also preponderate east of the central meridian and of 
489 bright reversals of Ha on the disc 54*3 per cent were east. Onlj fifty-eight 
metallic prominences were recorded during the year and these were more frequent 
on the west limb than on the east. 438 displacements of Ha were observed in the 
chromosphere and prominences and of these 55 per cent were on the east limb. 

On May 26 a very complete record was obtained at Kodaikanal and at Srinagar 
of an eruptive prominence which rose to the extraordinary height of over 18', or 
about half a million miles above the sun — a description of this prominence will be 
given in Bulletin No. LY. 

14. Solar radiation . — Observations with the Angstrom pyrheliometer were 
made near noon in February and March whenever the conditions appeared 
favourable. 


( b ) Other Observations. 

1 5. Time . — The error of the standard clock is usually determined by reference 
to the 16-hour signal from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph Department which permits the Madras wire to be 
joined through to this Observatory. The signal is received with accurac yon most- 
days and all failures are at once reported to the officer in charge of the Trichino- 
poly division. * 

16. Meteorology . — Eye observations are made at 8 h , 10 h and 16 h local mean 
time as in former years. The Bichard thermograph (wet and dry bulb) and baro- 
graph, the Beckley anemograph and the sunshine recorder also continue in use. 
The hourly readings from the barographs, thermographs, and sunshine records 
are now tabulated at the Calcutta Meteorological Office and the anemograms at. 
the Madras Observatory which also prepares the 8 h registers from readings taken 
here. The preparation of the 10 h and 16 h registers is done in the Calcutta 
Meteorological Office. The wind velocity and direction are observed at 8 h , l() h 
and 16 11 as usual from the Bobinson anemometer and a wind vane. 

Cloud observations with the nephoscope have been made three times a day 
and the results transmitted monthly to the Agra Aerological Observatory. 

Pressure . — There was a slight excess of pressure in the months of January, 
March and April and a defect in all other months, compared with the average for 
the 11 years 1900 — 1910. The mean pressure for June was nearly 0'05 inch below 
the average for that month and for September it was 0 04 inch below normal. 

Temperature . — The mean temperature for the year was 2° above normal, and 
an excess over normal is shown in the means for each month. The greatest 
excess was in March with a mean temperature 3°*2 above normal. The mean sun 
maximum for the year is also above normal. 

Humidity . — The mean annual humidity was 70 per cent against a normal of 
74 per cent. The greatest defect was in January when the humidity was 44 pen 
cent, the normal value for that month being 64 per cent. 

Pain fall. There was a large deficiency in rainfall in the months January to- 
April inclusive and in December. In July there was a very large excess amount- 
ing to 7*33 inches, but the year as a whole was in defect by 4*13 inches. 

Wind . — The average wind velocity for the year was in defect of normal, the 
mean daily movement being 36 miles less than normal. The defect was found in 
every month except in May and June when there was a very slight excess. The - 
greatest defect was in July in which month the daily movement was 226 miles 
against a normal of 427 miles. The greatest deviation from normal in wind direc- 
tion was in December when the mean direction was south-east by east the normal 
being north-east. 

Transparency of the atmospb ere . — The transparency of the lower atmosphere 
as judged by the visibility of the Nilgiris, about 100 miles distant was slightly 
above normal. The Nilgiris were more or less visible on 112 days. 
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Cloud and sunshine.— The mean amount of clear sky was not very different 
from the normal except in January when it was 85 per cent against a normal of 64 
per cent. There was a large excess in the number of hours of bright sunshine 
and the excess occurred in every month except June when there was a slight 
defect. Even in July when the rainfall was unusually heavy there was an excess 
of 61’6 hours. 

17. Seismology.— Eighty-one earthquakes were recorded on the Milne hori- 
zontal pendulum, as against seventy-two last year. Details of the records are 
given in Appendix I. 

18. Library — One hundred and twenty-four volumes were bound during the 
jess. 

19. Publications .— Four Bulletins, with the following titles were published 
during the year 

No. XLIX.— On the change of wave-length of the iron lines in passing from the centre 
of the sun’s disc to the limb, by J. Evershed, r.R.s., and T. Boyds, D.So. 

No. L.— Summary of prominence observations for the second half of the year 1915, 
by T. Eoyds, D.So. 

No. LI.— New measures of radial motion in sunspots, by J. Evershed, o s. 

No. L1I. — Summary of prominence observations for the first half of the year 1916, by 
T. Eoyds, D.Sc. 

In addition the following contributions were made to “ The Observatory ” by 
the Director 

Anomalous dispersion in the sun XXXIX. 59. 

Do. do. XXXIX. 432. 

Large prominences XXXIX. 392. 

The Obsirvatobt, Kodairanal, J. EVERSHED, 

6 th February 1917. Director, Kodaihml and Madras Observatories. 
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II. — REPORT OP THE MADRAS OBSERVATORY FOR THE 

YEAR 1916. 


Staff . — The staff at the Observatory on December 31, 1916, was as follows : — 

Deputy Director .. R. LI. Jones. 

Computer fcj. Solomon Pillai. 

First Assistant ... ... ... ... ... C. Chengalvaraya Mudaliyar. 

Second Assistant E. Ramanujam Pillai. 

Mr. R. LI. Jones was absent on leave from 22nd May to 26th June 1916, and 
IMr. James Angus of the Madras Christian College acted for him during his absence. 
Mr. S. Solomon Pillai was absent on privilege leave from 15th August to 28th 
October 1916 during which period Mr. C. Chengalvaraya Mudaliyar acted as 
Computer and Mr. R. K. Sangameswara Ayyar as First Assistant. 

2. Time service. — The time gun at Port St. George failed on 30 occasions out 

of 732, giving a percentage of success of 96. Owing to the shifting of the instru- 
ments from the old Port Office to the new Signal Station the dropping of the 
Semaphore was suspended from 1st January to 22nd February. Durino* the 
remaining part of the year the Semaphore failed on thirteen occasions ; on ten of 
these it was dropped correctly at 2 p.m. The 4 r.M. roll of signals was sent and 
received at the Central Telegraph Office, for distribution over India, correctly on 
every day, J 

3. Meteorological observations. ^Meteorological observations were carried on 
as in former years, and the registers are kept posted up to date. Extra observa- 
tions were taken for storm warning purposes and telegrams sent to Calcutta on 
37 occasions. 

4. Buildings. Repairs to the office and quarters were carried out duidng the 
year. The construction of the subsoil drain round the Observatory which was 
undertaken at the end of the previous year was completed during the earlier 
part of the year. It is too early as yet to say how far it will be effective in 
stopping the vaiiations in level i but the changes this year have not been so large 
as in previous years. 

5. Instruments . — The following is a list of the instruments at the Observa- 
tory on 31st December 1916 : — 


(a) Astronomical. 

Eight-inch Equatorial Telescope — Troughton & Simms. 

Sidereal clock — Has wall. 

Do. Dent, No. 1408. 

Do. S. RieSer, No. 61. 

Mean Time dock — -J. H. .Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd & Sons. 

Meridian circle — Troughton & Simms. 

Portable transit instrument — Dolland. 

Portable telescope with stand. 

Tape chronograph — R. Fuess. 

Relay for use with the Chronograph — Siemens. 

(b) Meteorological. 

Richard’s Barograph — No.. 10, JL. Casella. 

Do. Thermograph — No. 29637, L. Casella. 

PeandePs Self-recording Rain-gauge— No. 116, Lawrence & Mayo. 
Bec.kley s Anemograph — Adie. 

Sunshine Recorder — No. 149, L. Casella. 

Nephoscope— Mons Jules Daboseq & Ph. Pellin. 
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Barometer, Portin/s — No. 1771, L. Casella. 

Do. do. No- 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella. 

Dry bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Wet do. No. 94219, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 

Dry Maximum thermometer — No. 8581, Negretti and Zambra. 

Dry Minimum thermometer — No. 69017, L. Casella. 

Wet do- No. 91753, Negretti and Zambra. 

Sun Maximum thermometer — No. 127618, Negretti and Zambra. 

Grass Minimum thermometer — No. 3377, Negretti and Zambra. 

Rain-gauge ( 8 diameter) -No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter) . 

Measure glass for above. 

Stop watch — No. A-3. 

The Mean Time Clock by Shepherd & Sons and the Sidereal clock by 
Haswall were cleaned. The Riefler clock was overhauled and cleaned during the 
year. 

6. Weather summary. — The following is a summary of the meteorological 
conditions at Madras during 1916 : — 

Pressure. — Pressure was below normal in all other months of the year except 
in January when the excess was 0*024 inch and the greatest defect was 0*086 
inch in September. The highest pressure recorded was 80*149 inches on January 
11 and the lowest 29*436 inches on Jnne 13. 

Temperature. — The mean temperature of the air was above normal through- 
out the year except in July. The maximum shade temperature was normal in 
October, below normal in May, July and November and above in all other months. 
The minimum in shade was below normal in January, March, May, July and Decem- 
ber and above normal in the remaining months. The highest shade temperature 
recoi*ded was 104° 5 on June 7 and the lowest 62°*6 on January 19. The 
highest sun maximum was 169°*4 on October 3 and the lowest on grass was 58°*4 
on January 19. 

Humidity. — The percentage of humidity was above normal in all months 
except January, June and December. In these months it was almost normal. 

Wind. — The wind velocity was in defect almost throughout the year. The 
highest wind velocity was 369 miles on November 22. The wind direction was 
nearly normal in all months except October when it was 10 points towards west. 

Cloud. — The percentage of cloud was above normal in June and below in 
all other months. 

Sunshine. — The percentage of bright sunshine was below normal in June, 
August, September, October and November and above normal in the remaining 
months. The total number of hours of sunshine during the year was 2,372*1 
against 2,444*9 in the previous year. 

Rainfall. — The rainfall in the year was above normal in June, October 
and November, and below in all the other months. The greatest excess was 4*30 
inches in October and the greatest defect was 2*36 inches in August. The total 
fall for the year was 46*47 inches on 92 days against an average of 49*02 inches. 
The greatest fall in the year was 5*09 inches on October 1 5. The monsoon rainfall 
from October 15 to the end of the year was 31*62 inches against an average of 
26*00 inches. 

Storm. — A storm of great severity formed in or entered the south-east of the 
Bay on November 19bh and moving slowly westwards crossed the Coromandel 
Coast to the south of Madras early on the morning of the 23rd. It caused great 
loss in life and property in the South Arcot District and Pondicherry. 

The Observatory, Madras, R. Ll, JONES, 

4Lh February 1917. Deputy Director. 
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APPENDIX 


I. 


STATION — KOD AIK ANAL OBSERVATORY. 


SEISMIC RECORDS. 

4> * 10° 13' 50" A = 77° 28' 00" h, — 2,343 metres. Subsoil— Rook. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 
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Widening- of lino. 


Widening of line. 
Widening of line. 
Widening of lino. 


* Th0 instrument was not working satisfactorily during the month. From January 13th to February 5th it was 
under repairs and daring this period record was obtained only on January 17th. 


2-a 
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Kodaikanal Observatory, Seisin io Records — cont. 









Amplitude ( u ). ! 









Period 




Distance 


No. 


Phase. 

Time 


1 

Ae. 



Date. 

i 

G.M.T. 


(Sec.). 

1 

An. i 

Az. 

A 

(Km.). 

Remarks. 


1916. 


H. 

M. 

s. 







10 

February 20 

IP 

18 

12 

21 

- 



... 




iL 

18 

44 

21 

.. 


. . . 






M 

18 

53 

42 



160 

... 





F 

20 

38 

00 



.. 




17 

21 .. 

IP 

14 

02 

36 






Widening* of line. 



F 

14 

19 

42 

... 

... 

. . . 



18 

28 ... 

eP 

20 

45 

24 



... 


... 




iL 

21 

44 

42 


. . 







M 

22 

Oi 

42 



360 


... 




F 

23 

20 

30 



. . 


.. 


19 

March 4 

eP 

7 

48 

30 






Widening* of line. 



F 

8 

39 

48 



... 



20 

26 ... 

eP 

0 

08 

00 



... 



Widening of line. 



F 

0 

46 

24 

► 



■ * ’ 


21 

26 ... 

P 


• •a 










iL 

2 

19 

24 









M 

2 

20 

30 

a.. 


50 






F 

2 

28 

12 


. 





22 

April 5 

eP 

21 

20 

30 








©L 

21 

25 

36 



... 


. . 




M 

21 

31 

30 

... 

... 

50 






F 

21 

51 

00 







23 

7 .. 

IP 

9 

41 

36 





. . . 




iL 

9 

41 

48 









M 

9 

51 

36 

... 


1,1.20 






F 

11 

53 

36 

... 

. . . 





24 

7 ... 

eP 

14 

48 

12 


. , 







eL 

14 

56 

54 









M 

14 

58 

42 



40 






F 

16 

06 

54 



. . . 




25 

14 .. 

eP 

F 

17 

18 

50 

06 

00 

24 

... 

... 




Widening of line. 

26 

15 

P 

9 

? 







Beginning lost in 
hour mark at 9h 
30 m . 



. eL 

34 

36 

..a 

. . . 



... 



M 

9 

35 

30 

.. . 


60 






F 

9 

56 

48 

. . . 

. . . 

. . . 

... 

... 


27 

15 .. 

eP 

12 

38 

30 

. . . 




. . . 




iL 

12 

42 

24 

. . . 


. . . 






M 

12 

47 

30 

a.. 


420 






F 

14 

23 

36 

a. a 






28 

15 ... 

©P 

15 

08 

36 

.. . 








iL 

15 

19 

24 

... 








M 

15 

20 

00 

... 

... 

”eo 






F 

15 

52 

42 

• • • 






29 

18 . 

eP 

4 

25 

06 









iL 

4 

26 

42 

... 

. 







M 

4 

27 

24 

. . 


50 






3? 

5 

37 

12 

. . . 


• * * 




SO 

21 ... 

eP 

11 

44 

48 

... i 








iL 

11 

4a 

30 

.. . 








M 

11 

47 

30 



ioo 






F 

1 3 

09 

54 







«1 

21 . . 

eP 

14 

05 

54 









iL 

14 

11 

00 

. . . 








M 

14 

12 

18 



50 






F 

14 

37 

42 

,, 


... 




32 

24 ... 

eP 

8 

25 

24 

... 

... 

... 






iL 

8 

47 

00 

. . . 








M 

8 

47 

30 



*50 



| 



F 


p 


. . . 





33 

24 ... 

P 

9 

p 



... 




^ Overlapping. 



iL 

* 36 

42 


, . 






M 

9 

41 

30 


... 

200 



J 



' F 

10 

35 

24 


... 




34 

26 .. 

P 


? 


. . . 

. . . 




Instrument exam- 












ined at 3h 38m. 



L 


? 


... 

. . 







M 

4 

01 

24 


. , 

120 






F 

4 

35 

42 


. 





35 

May 9 

P 









No P. Ts. 



iL 

14 

40 

18 


. . 







M 

14 

43 

18 


... 

580 






F 

15 

22 

18 


, . 




36 

15 ... 

eP 

22 

38 

48 


.. 



- 

„ Widening of line. 



F 

22 

47 

SO 

- 

... 

a.. 

... 

— 
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Kodaikanal Observatory, Seismic Records — cont 9 


Ko. 

Date. 

Phase. 

Time 

G M.T 

Period 

(Sec.). 

1 

Amp 

An. 

LITUDE 

Ae. 

00. 

Az. 

Distance 

A 

(Km.). 

Remarks. 


1916. 



H. 

M. 

s. 







37 

May 23 


eP 

22 

54 

36 


- • . 


... 

. * . 

Widening of lino. 




F 

23 

06 

54 

... 

... 

.. 

.. 

... 


38 

June 14 


eP 

14 

19 

24 

,, . 

... 

... 

. 






eL 

14 

20 

12 

... 

... 

... 


. .. 





M 

14 

21 

12 

... 

... 

50 

... 



* 



F 

14 

39 

18 

... 

... 

... 

... 

. . 


. 39 

15 


eP 

11 

32 

00 

... 

. 


. . . 

. . . 





eL 

11 

39 

48 

, * 

... 


. 






M 

11 

43 

54 

. . . 

. . . 

110 

• • • 

. . . 





F 

12 

40 

00 

,, 

... 

. . . 

... 

... 


40 

21 


eP 

20 

09 

30 

, . . 

... 

... 


. . . 





iL 

20 

09 

48 

. « . 

. . . 








M 

20 

10 

36 

... 

... 

iio 

. 

. 





F 

20 

23 

36 


... 

* . 

. . . 

... 


41 

21 


eP 

21 

53 

36 

• - 


... 

. . 

. . 





eL 

22 

03 

48 


4 . 



, . , 





M 

22 

10 

00 

» • 

* . 

50 

m9m 






F 

23 

57 

42 

. . 

... 


... 



42 

30 



eP 

4 

20 

12 P 

. . . 

. . 

. 

... 


Confused by air 













tremors. 




eL 

4 

32 

48 

„ . 

... 

. . . 

... 






M 

4 

33 

48 

• * * 

... 

120 

... 






F 

5 

22 

48 P 

... 

... 

... 

• . . 



43 

July 13 


eP 

15 

2G 

12 


... 



... 

Widening of line. 




F 

15 

42 

42 

. , 

. . . 


... 

. . 


44 

27 


eP 

11 

57 

06 

... 

... 

. . . 

... 

... 





iL 

11 

58 

06 

. . • 

... 


. • » 






M 

12 

07 

00 

... 


80 

• • . 






F 

12 

24 

06 


, , 

. . . 

... 

... 


45 

August 8 

.. 

eP 

1 

42 

06 

... 

. . . 

.. . 

... 






iL 

1 

51 

OO 

. . . 

. . . 

... 







M 

1 

52 

12 


# ^ * 

100 

h w 

. . . 





F 

2 

55 

42 

• » 

... 


m # ^ 

... 


46 

8 

... 

eP 

5 

04 

36 

. . . 

. . . 

... 

, , . 

* • « 

Widening of line. 




F 

6 

20 

18 

... 

... 

. . . 

... 

' » * 


47 

25 

^ # 4 

eP 

10 

15 

30 

• • • 

... 

... 


, m m 





eL 

11 

02 

18 

, . . 

... 

... 

... 

mmm 





M 

11 

13 

18 

. . 

. . • 

110 


* « a 





F 

11 

55 

06 

... 

... 


... 



48 

28 


iP 

6 

44 

36 

. . . 

. . . 

. . . 

... 

• * # 





iL 

6 

47 

36 

... 


. . , 

... 

t • N 





M 

6 

52 

00 



900 

... 






F 


.. . 


. • . 

... 


... 



49 

28 


P 


. . . 


.. 

... 



* • • 





iL 

7 

55 

48 




... 






M 

7 

57 

18 


... 

22. 


.a. ; 





F 

8 

52 

00 

... 

... 

... 

... 

* ... : 


50 

Beptember 11 


eP 

9 

3d 

06 

. . . 

. • • 

, . . 







iL 

9 

44 

00 

... 

... 

.... 

, , 

. . 





M 

9 

45 

06 



lOO 


... 





F 

11 

07 

00 



. . . 

... 

... 


51 

15 

... 

eP 

7 

12 

00 


... 



... 





iL 

7 

20 

00 

.. 

... 

.. . 


... 





M 

7 

21 

48 

.. 

... 

50 


... 





F 

8 

19 

42 

... 

... 

. . . 

... 

... 


52 

29 

... 

eP 

20 

24 

06 

... 

. . . 

. . . 


... 

Widening of line. 




F 

20 

41 

30 


, . 

... 

... 

... 


53 

October 3 


eP 

1 

49 

54 

... 




. . , 





eL 

1 

69 

36 

... 

■ ■ • 

... 


... 





M 

2 

12 

12 


... 

60 


... 

■) * 




F 


... 


... 

. , 

... 

... 


i 

54 

3 

• * i 

P 


... 



. .« 

.. . 


. . . 

f Overlapping. 




iL 

2 

48 

36 

.. . 



... 

••• 

1 




ML 

2 

54 

18 


... 

150 



j 




F 

3 

49 

00? 

... 

. * * 

... 

... 

... 


55 

14 

... 

P 


, . . 


... 


» • . 

, 


Ko P. Ts. 




iL 

19 

67 

'36 

... 

. . « 

* * « 


... 





M 

19 

58 

18 

... 

... 

200 


. *. 





F 

20 

18 

30 

... 

... 

. . 




56 

20 

... 

eP 

17 

24 

54 

' . . 

... 

... 



Widening of line. 




F 

19 

40 

12 

... 

... 

... 

... 

... 


57 

21 

... 

eP 

19 

so 

00? 


... 

. * , 


... 

H our mark at 













19* SQm m 




iL 

19 

34 

36 

• . . 

. . 

... 

... 






M 

19 

36 

54 

. « . 

, . , 

190 

... 






F 

20 

18 

48 

... 


... 

... 

... 
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* Date 

Phase. 

Timo 

G.M.T. 

Period 

(Sec.). 

Am 

An. 

PLXTUD 

Ar. 

a (u). 

Az. 

1916. 


H. 

M. 

s. 

1 




October 31 

eP 

1 

09 

42 






eL 

1 

15 

48 



# 



hJ 

1 

18 

00 



50 



F 

1 

35 

36 

... 




31 

eP 

15 

43 

18 






iL 

15 

52 

42 






M 

16 

18 

48 



270 



F 

18 

26 

12 

* 




November 4 

eP 

2 

36 

09 






eL 

2 

40 

00 






M 

2 

43 

00 

... 


*40 



F 

2 

50 

02 





11 

eP 

14 

16 

05 






eL 

14 

20 

00 






JMT 

14 

23 

06 


’ 

SO 



F 

14 

36 

09 





11 ... 

eP 

16 

03 

07 






eL 

16 

07 

03 




, . . 


M 

16 

11 

09 



70 



F 

16 

24 

01 





13 ... 

eP 

12 

44 

54 






F 

12 

55 

36 

. . . 




14 .. 

eP 

22 

51 

12 






eL 

22 

59 

24 




. * . 


M 

23 

00 

54 



80 



F 

23 

16 

30 




... 

18 ... 

eP 

12 

40 

30 




•* * 


F 

12 

66 

36 

... 




21 

eP 

7 

53 

12 



• . t 

.. . 


eL 

8 

04 

42 



... 

• 


M 

8 

18 

48 



50 

. . . 


F 

8 

26 

24 





22 

eP 

20 

03 

18 

9 * * 


* " 



eL 

20 

06 

54 


... 

. . . 



M 

20 

09 

12 

* * • 


jn 



F 

20 

20 

48 





24 ... 

eP 

4 

47 

36 


. . . 




F r 

4 

49 

42 


... 


■ 

24 .. 

eP 

12 

57 

30 






F 

13 

08 

36 





30 * . 

eP 

4 

40 

18 






F 

5 

09 

30 





December 1 

eP 

21 

46 

00 






F 

21 

57 

24 



* • 

* • • 

2 .. 

eP 

13 

11 

54 






eL 

13 

14 

24 


. . , 


... 


M 

13 

17 

30 






F ' 

13 

24 

06 


. . . 

30 


3 

P 






* 1 * * 

... 


iL 

8 

47 

24 



... 

... 


M 

8 

47 

24 


* * • 




F 

8 

51 

30 


. . . 

40 


5 

eP 

21 

44 

30 

* • 





F 

21 

56 

24 

... 

~ 



9 ... 

eP 

0 

44 

30 




... 


F 

0 

48 

36 

... 


... 


14 

eP 

17 

41 

00 

... 





F 

18 

08 

00 

... 



. .. 

23 ... 

eP 

10 

05 

42 

... 



... 


eL 

10 

43 

00 

... 

... 





10 

55 

42 

... 

.. . 

... 

... 

24 

F 

P 

11 

29 

30 

• • . 

. . 

60 



eL 

8 

03 

24 






M 

8 

04 

54 


* * * 

... 



F 

8 

12 

24 

... 

... 

50 


26 

eP 

4 

08 

06 

... 

.. 

... 



F 

4 

38 

06 

... 

.» . 


... 

26 

eP 

20 

34 

18 

... 



... 


F 

21 

05 

06 


... 

... 

... 

27 ... 

eP 

22 

08 

36 


... 

... 

... 


F 

22 

29 

00 

... 

... 


... 

— — — 







... 

* ** 


JSTo. 


58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 


Distance 

, A 
(Km.). 


Remarks, 


Widening' of lino. 


Widening of line. 


Widening of line. 
Widoning of lino. 
Widening of line. 
Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 
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APPENDIX IV. 


Ivodaikanal mean hourly bright sunshine for the year 1916. 


Month. 

6-7 

7—8 

J 8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14i-15 

15-16 

16-17 

17-18 

J anuarj 

0*39 

0*95 

0-97 

0 97 

0*98 

0-09 

0*99 

0-99 

0*96 

0*96 

0*85 

0-27 

February 

•50 

*91 

*93 

•90 

*89 

*84 

*79 

*65 

*61 

*59 

*51 

*32 

March 

*24 

*99 

*93 

*97 

•97 

*97 

*91 

*82 

*75 

*75 

76 

•37 

April 

1*00 

*85 

*92 

*93 

•92 

*93 

*93 

*83 

*63 

*54 

*39 

•23 

May 

0*38 

•70 

•79 

*87 

•88 

*84 

*86 

•79 

•72 

*64 

•46 

*18 

June 

*14 

'36 

*45 

•44 

•48 

47 

*38 

•28 

•16 

•21 

*15 

*07 

July 

•24 

*49 

*70 

•73 

•72 

‘64 

•54 

*36 

•23 

*29 

25 

13 

August 

*24 

*52 

■68 

*68 

•62 

*54 

•46 

*37 

*28 

•27 

*25 

“10 

September 

•29 

•55 

•58 

*59 

*G4 

*58 

*46 

•27 

*21 

*20 

*12 

*07 

October 

*24 

*55 

•60 

•51 

*61 

*50 

•43 

*45 

•27 

*21 

18 

•02 

November 

*82 

•65 

*75 

-76 

*76 

*72 

*61 

•49 

*44 

*40 

*31 

•09 

December 

'31 

•72 

•82 

*82 

*77 

*77 

'64 

*62 

*58 

*51 

*41 

•14 

Mean 

1 

0*37 

1 0-71 

0-79 

0-80 

0*80 

0*75 

0*69 

0*59 

0*50 

04S 

0-39 

017 


APPENDIX V. 


Number of days in each month on which the Nilgiris were visible in 1916. 



Month. 

Y^ry clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 



J anti ary 


7 

5 

2 

14 



February 

... 

1 

1 

1 

3 



March 


1 

... 


3 



A pril 


1 

... 

-* 

1 



May 

1 

1 


... 

2 



June 

... 

3 

... 

- 

3 



July 

16 

8 

... 


24 



Augus t 

2 

2 

1 

1 

6 



September 

2 

1 12 

2 

... 

16 



October 

3 

12 



15 



November 

1 

9 

4 

... 

14 



December 

... 

9 

4 

... 

13 



Total j 

25 

66 

17 

4 

112 



3 



18 



+ means above normal ; — means below normal. 
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APPENDIX YU. 


Abstract of the Mean Meteorological Condition of Madras in the year 1916 
compared with the average of past years. 


Mean values of 

1916. 

Difference from 

Average. 

Reduced atmospheric pressure 

... 

... 

29*836 

0*028 below. 

29*864 

Temperature of air ... 

... 

... 

81*9 

0*8 above. 

81-1 

Do. of evaporation 


... 

75-8 

1-3 

74-5 

Percentage of humidity 

... 

... 

75 

3 

72 

Greatest solar heat in vacuo 

... 


149-7 

10-0 

139-7 

Maximum in shade ... 

... 


91*1 

0*3 ,, 

90-8 

Minimum in shade ... 


... 

74*9 

02 

74*7 

Do. on grass ... 

... 

** 

72-9 

1-0 

71-9 

Rainfall in inches since January 1st on 92 days 


... 

46-17 

2 65 below. 

49*02 

General direction of wind .. 


... 

S.E. by S. 

1 point S. 

S.E. 

Daily velocity in miles 


... 

146 

25 below 

171 

Percentage of clondy sky ... 

... 

... 

40 

0 

49 

Do, of bright sunshine 

... 

... 

53*8 

4'6 „ 

58*4 



Duration and Quantity of the Wind from different Points. 


\ 

From 

Hours. 

Miles. 

From 

Hours. | 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

North 

153 

1,062 

East 

305 

1,494 

South 

187 

1,112 

West 

300 

2,380 

1ST. by E. 

163 

928 

E. by S. 

360 

1,800 

S. by W. | 

210 

1,293 

W. by N. 

133 

1,061 

N. TST. K. 

3G2 ! 

2, ©96 

. E. S. E.... 

334 

1,661 

s.s. w. ... 

242 

1,381 

w. 3$r. w. 

95 

604 

N.E. by N. 

443 

2,819 

S.E. by E. 

484 

2,748 

S.W. by S. 

210 

1,362 

N.W. by W. 

76 

362 

N. E. 

213 

1,518 

S. E. .. 

560 

3,774 i 

S.W. 

191 

1,180 

N. W, ... 

41 

267 

N.E. by E. 

135 

702 , 

S.E. by S. 

1,119 

7,800 

S.W. by W. 

220 

1,305 

N.W. byN. 

64 

340 

E. N. E, 

228 

1,054 

S. S. E. ... 

475 

3,4! 6 

w.s.w. 

250 

1,737 

N.N7W. ... 

60 

391 

E. by N 

258 

1,044 

S. by E. 

280 

1,683 

W. by S. 

393 

2,907 

N. by W. 

55 

368 


There were 186 calm hours daring the year. The resultant corresponding to the above 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 20 miles. 
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APPENDIX XI. 


Madras Observatory — W ind, cloud and bright sunshine, 1916 . 


Month , , 

Wind resultant. 

Cloud (0-10). 

Bright sunshine. 

Velocity. 

Direction. 

8 H. 

i 

10 H. 

16 H. 

20 H. 

Mean. 

Average 
per 
day. - 

Greatest 
number 
of hours 
in a 
day. 


MILES. 

POINTS. 






HOURS. 

HOURS. 

January 

97 

l.N.E. 

2-3 

2*7 

2-1 

1*2 

2*1 

8*0 

9*2 

February 

101 

S.E, by E. 

1-1 

2-0 

1*7 

1*2 

1*5 

9*0 

10*3 

March 

117 

S.E. 

0*9 

1*5 

0-8 

0*5 

0*9 

8*9 

10*7 

April 

171 

8. S.E. 

2*5 

2*3 

2' 3 

1-4 

2*2 

8*8 

10*7 

May 

15S 

S.E. by S. 

3-1 

2-5 

1*7 

2-1 

2*4 

8*0 

10*5 

June 

111 

S.W. by W. 

5*8 

5*3 

8*2 

7-5 

6*7 

3*9 

7*4 

July 

69 

S. by E. 

67 

6-2 

5*7 

5*6 

6*1 

4*0 

9*0 

August 

97 

s.w. 

. 5-4 

6-0 

7*2 

5*6 

6-1 

4*9 

10*8 

September 

70 

S.W. by W. 

5*8 

5-6 

6*1 

5*1 

5*7 

5*3 

11*5 

Ootober 

115 

S.W. 

5-7 

5-9 

6*5 

4*9 

5*8 

4*9 

10*3 

November 

66 

N.E. 

4*6 

5-7 

6*8 

3*5 

4*9 

6-2 

9*7 

December 

128 

N.E. by TST. 

4-0 

4-8 

3*9 

3*6 

4*1 

6*2 

8*6 

Annual 

20 

S.E. 

4*0 

4-2 

1 

4*3 

3*5 

4*0 

6*5 

... 



APPENDIX XII. 

Mean Monthly and Annual Meteorological Results at the Madras Observatory in 1916. 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPORT OF THE KODiMKANAL OBSERVATORY 

FOR THE YEAR 1917. 


Staff, — The staff of the Observatory on December 31, 1917, was as 
follows : — 

Evershed, F.B.S. (on privilege leave). 

. Royds, D.Sc. (on deputation). 

Sitarama Ayyar, acting sub. pro tern. 

Sitarama Ayyar, b.a. 

. Nagaraja Ayyar, acting sub. pro tern. 

. Nagaraja Ayyar. 

. A. Narayana Ayyar, acting sub. pro tern . 

. A. Narayana Ayyar, b.a. 

Balasundaram Ayyar, acting sub. pro tem . 
Balasundaram Ayyar. 

. N. Krishnaswami Ayyar. 

. Krishna Ayyar. 


Director 

... 

* • • t 

Assistant Director 

... 


First Assistant 

. . . 


Second Assistant 



Third Assistant 

. . . 

- {i 

Fourth Assistant 

... 

... i 

Writer -•* 


... ] 

Photographic Assistant 

3 

Magnetic 

Magnetic Observer 

... 

... £ 

Magnetic Recorder 

. . . 

... £ 


The Observatory has temporarily lost the services of Dr. Royds who 
volunteered for military service in November 1916 but continued his work 
as Assistant Director until October 1917 when he was appointed Assistant 
to the Director of Ordnance Factories. He left Kodaikanal on October 23 
to take np this appointment at Calcutta. First Assistant S. Sitarama 
Ayyar has been appointed Assistant Director substantive pro tempore 
from October 24. 

The subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, six peons (including the peon of the Magnetic Obser- 
vatory), a boy peon for the dark room and two lascars. 

2. Instruments. — The instrumental equipment of the Observatory was 
the same as in the last report with the exception of some additions and 
reconstructions mentioned in paragraphs 16 to 19. The Kullberg sidereal 
chronometer has been lent to the Nizamiah Observatory, Hyderabad. 

3; Weather conditions. — The weather during the year has been generally 
unfavourable for all classes of work owing to diffusive skies and bad 
definition during the dry season, and heavy monsoon conditions from May 
to October and in November. 


Photographic and visual observations. 

4. Photoheliograph. — Work with this instrument was resumed from 
February 11 and photographs on a scale of 8 inches to the sun’s diameter 
were obtained on 294 days. 

5. Spectroheliographs. — Notwithstanding the poor weather conditions 
there was very little reduction in the number of plates obtained, although 
the quality of these has suffered. 

Monochromatic images of the disc in K light were obtained on 328 
days, prominence plates on 262 days, and H a disc plates on 255 days. 

6. Six-inch Cooke equatorial and spectroscope . — Work with this 
instrument has been continued on the same lines as formerly for visual 
observations of solar phenomena which cannot be readily photographed. 

l-A 
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7. Grating spectrog?'ap7i . — This instrument has been greatly improved 
for work requiring long exposures by surrounding and covering the 
grating chamber with closely packed sand bags, and by erecting a, screen 
outside the west wall of the building as a protection from heating by the 
afternoon sun. A telescope with collimating lens has also been added for 
reading a sensitive thermometer, the bulb of which is inserted in the 
grating chamber. The diurnal range of temperature now seldom reaches 
0°'5 Fahrenheit and a change exceeding 0° 01 Fahrenheit rarely occurs in a 
two hours exposure. The instrument has been used for researches con- 
nected with the general displacement of the lines of the solar spectrum 
with reference to the arc lines. Two series of photographs have been 
obtained of the spectrum of "Venus with Fe arc comparison lines, and of 
control plates of sky light and Fe arc. During the monsoon months a 
large number of plates were obtained of the iron arc spectrum in order to 
test the stability of the Fe lines under various conditions, and for investi- 
gating the “ pole effect ” in different regions of the arc. The sensitiveness 
to pole effect has also been determined for all the lines used in the Venus 
plates. 

The Venus spectra are for discovering whether the general shift 
towards red of the lines at all points on the visible disc of the sun affects 
also a hemisphere of the sun turned 90° or more from the earth. I f there 
is no difference of wave-length in the light reflected by Venus and ordinary 
sunlight then the displacements observed cannot be interpreted by motion 
of the solar gases, whilst if the Venus spectra show a smaller wave-length 
an earth effect is involved. If the hidden hemisphere of the sun should 
yield normal wave-lengths then it would follow that the sun’s gravitational 
field is not concerned in the line shifts. 


General results of the spectrograp7ric work. 

8. The Venus spectra. — Measures of the first series of Venus and sky 
•spectra photographed when the planet was a morning star indicate 
distinctly smaller wave-lengths of the Fe lines in the 'integrated solar 
spectra reflected by Venus compared with sky light, when the angle’s Vonus- 
Sun-Earth was about 140°. The difference of wavo-lcngtli Sun --‘"Venus for 
the mean of 12 lines is + 0-007A. This result is possibly vitiated by 
imperfect control of the pole effect, the arc used had nickel for positive 
pole and iron for negative, and the integrated light from the entire arc 
formed the spectrum. It has since been found that under those condi- 
tions the Fe lines are slightly unstable in wave-length, and even those 
which are apparently unaffected at the negative polo are liable to be 
displaced. 

The second seiies of spectra "with the planet an evening star was 
secured with the iron arc under more carefully controlled conditions and 
without nickel. Unfortunately during the most favourable presentation, 
of the planet m July, August and September, the evening sky was conti- 
nuously overcast, and not a single exposure could bo obtained until 
October, wnen the angle Venus-Sun-Earth had become reduced to about 
62 • .f. lve spectra were obtained during October under more or loss cloudv 
conditions and the measures of these, and of the similar sky spectra 
show a small but apparently trustworthy difference, the moan wave-lonoth 
of 18 Fe lines in Venus being 0-0034A smaller than in the sky spectra 
The evidence so far obtained may therefore be said to favour the motion 
interpretation of the solar displacements involving an Earth effect 
^ A third series of photographs will be attempted after April 191.8 with 

June P lnd G JuQ? 111 a m ° rilillg star ancL comin g into favourable positions in 

The Venus plates have also been used to determine the relative 
velocity of Venus and the Earth in the line of sight With the nh.net 
near elongation and a dispersion of 1 mm = F4A the linear displacement 
is about 0-14 mm, and the dispersion could probably be doubled if Tn 
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uninterrupted exposure of two hours’ duration could be given. It is hoped 
that in the clearer morning skies this may he possible. It has been found 
from the October plates that the probable error of a displacement 
determination averages 1 part in 400 for each plate, measuring 40 lines by 
the positive on negative method. By combining the results from both 
east and west elongations the uncertainty due to a possible difference of 
wave-length in the reflected and direct light is eliminated, and the measures 
can be used to find a correction to the adopted solar parallax. A preli- 
minary result derived from the first and second series of plates indicates 
an extremely small correction, but since the quantity measured is several 
times smaller than the parallax displacement in astrographic plates of 
Eros this result can only be considered as a guarantee of the reliability of 
the plates. 

9. Pole effect . — The investigations relating to pole effect have shown 
that all the Fe linos suitable for measurement between 4337 and 4494 are 
subject to slight displacements towards red near the negative pole, even 
those classified aS, 61 and 63 which are supposed to be symmetrical lines 
The positive on negative method has been found to be 'extremely useful 
in detecting small displacements of 0‘002A or over, without the labour 
of measurement, and with spectra representing longitudinal sections of 
the arc from pole to pole this method at once detects and locates the 
position in the arc of any displacements. In this way it has been 
discovered that when iron forms the negative pole and nickel or some 
other metals the positive there is a tendency for the displacement at the 
negative polo to extend across the arc to the central region. Also it is 
found that in the central region of a 6-ampere arc of 6 to 8 mm. length 
most of the linos in the region studied show a tendency to shift towards 
red with increasing exposure time, showing that under ordinary arc 
conditions they are unsymmctrically widened towards red to a very slight 
degree. In lines which easily reverse, such as 4383 and 4404, the reversal 
is found to have the minimum wave-length, and agrees in position with 
the emission line when the density of the bright line image is small. 
This dependence of wave-length on exposure time accounts for many 
inconsistencies in determinations of Bun — arc displacements. 

10. Sun and arc comparison spectra . — A considerable number of sun 
and arc plates have been obtained and measured during the year : these 
include 2nd, 3rd and 4tli order spectra of the region photographed in 
Venus. These plates show the influence of density of the arc images on 
the measured shifts of the solar lines, and the effect of using ni ckel as 
positive polo, thus confirming the results already described. In addition 
a series of high dispersion spectra, of Fo arc and general sunlight were 
obtained which appear to give sun — arc shifts practically the same as when 
the centre of the sun’s disc is used, but further measures are needed to 
settle this point. 

Some plates obtained by Dr. Boyds of the centre of the disc and Fe arc 
in the region including the telluric oxygen lines of the a group have been 
measured in order to test the observation reported by Perot that the telluric 
oxygen lines of the group B indicate a motion shift amounting to 
3 kni/sec in a vertical direction. The result of measures of plates taken 
with high and low sun gives an entirely negative result : the lines of the 
a group show no measurable shift depending on altitude. 

11. Spectrographic determination of the solar rotaMon. — A new scheme 
of work was developed in the favourable atmospheric conditions in 
Kashmir in 1916, but owing to persistent diffusive and cloudy skies 
throughout the past year at Kodaikanal no progress was possible. The 
method is to photograph the east and west limb spectra in the red 
region near to and including the H a line, and to measure these by the 
positive on negative method, confining attention to the strongest Fe and 
Ca lines and the hydrogen line. These lines can be measured in this way 
with far greater accuracy and greater freedom from systematic errors than 

2 
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toy the usual method, and the lines chosen are less affected by atmospheric 
•diffusion than weaker lines or lines in the more refrangible regions. 
"Variations in the solar rotation of 1 per cent could, it is believed, be 
detected with certainty by this method, and with a minimum of labour 
in measurement. 

Work with the 8 -inch horizontal telescope. 

12. Star photography in daylight. — At the request of Mr. Lindemann an 
effort was made to observe the conjunction of Kegulus and the Sun on 
August 22 by the photographic method initiated by him. Light from the 
siderostat was passed through two large prisms each of 6 inch aperture 
and 45° angle but placed 35 feet apart and in reversed positions, the 
second prism taking up and recombining only the red and infra red rays 
which then enter the 8 -inch telescope. The more refrangible red rays 
were cut out by an absorbing screen of cobalt glass placed near the focus 
As the sun would be in the field of the telescope together with the star 
an arrangement was constructed whereby the sun’s image could be 
reflected out of the tube during the exposure on the star but yet admitting >■ 
of an instantaneous exposure, so that a record might be obtained of both 
sun and star on the same plate. IMeasures of the distance of the star from 
the sun’s limb would then be used to discover whether there was any dis- 
placement of the star due to the gravitational field of the sun. 

The day of conjunction was not clear enough to test the method satis- 
factorily, and no star image appeared on the plates obtained nor could 
the star be seen visually during fairly clear intervals. The definition of 

the sun appeared very good and the spots seemed darker than with 
ordinary light. 


Summary of sunspot and prominence observations. 

13. Sunspots . — The following table shows the monthly numbers of 
new groups observed at Kodaikanal and their distribution between the 
northern and southern hemispheres. The mean daily numbers of spots 
visible are also given : — 1 



January, 

February. 

March. 

♦ , 

April. 
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October. 

id 

1 

jd ' 
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OJ 

CJ 

0J 

Q 

| Year- 

New groups .. 

32 

28 

24 

26 

30 

21 

31 

45 

37 

[ ( 

28 

24 

39 

;ir>r» 

North 

17 

13 

16 

12 

17 

12 

23 

20 

19 

13 

13 

1H 

1 IP 

South 

15 

15 

8 

14 

18 

9 

8 

25 

18 

15 

11 

21 

172 

Daily u umbers 

6*0 

5*0 

5*6 

5*1 

6*7 

6*9 

6*7 

8*8 

7*G 

4*9 

5*4 

9*3 

(i-f> 


an increase in the number of new °toiit)s ror*r>Trl 1 r\V ‘u 
cent and of mean daily numbers visible of 

^cor P deT° US year ’ Tller ° WaS 110 “ 1917 were 

hemisphere is some- 

14° T in the northern and 17°*1 in Vk~ approximate moan latitude was 

1°*9 and 1°- 3* respective! v Vompartd^h ^hedrevtouf v^S- “ ? 

the mean latitudes it would appear that fb? n T Q ° Ub year. . Judging by 

cycle had not yet been rTSed S&gh th^ ^SfhermTemt^ 0 HU, \ Kp0t 
may possibly have attained its greatest activitv Th^ k^iisphere alone 

of the hydrogen lines, 40 darkenino-s of ID aJu u?r e T lo4 ^ roversa s 
recorded during the year. ctarJsemn » s 0± and 133 displacements of Ha 

disc in February 3 and i^ Aug^h^ 11 ^ ^ present cycle crossed the sun’s 



14. Prominences. — The mean daily areas of prominences in square- 
minutes of arc derived from the Kodaikanal photographic records are as 
follows : — 




| North. 

South. 

Total. 



1917 — January to June 

July to December 


2*94 

2*8.5 

2*42 

2.12 

5-36 

4-95 



These figures indicate a considerable increase of activity compared 
with the previous year and show that the reduction in 1916 was of a 
temporary character. The mean daily number of prominences recorded 
during the year' was 19 8. 

The distribution in latitude indicates a close approach to the climax 
in prominence development when the high latitude zones of activity 
reach the polar regions. The northern zone is shown to have a maximum 
between 75° and 80° and the southern between 70° and 75° : the north is 
thus slightly ahead of the south in its approach towards the pole, and a 
complete disappearance of these northern prominences may be anticipated 
during 1918, whilst the southern zone may be expected to continue active 
some time longer. The northern hemisphere has continued more active 
than the south and this applies also to prominences projected on the 
disc as absorption markings, to metallic prominences, and to displacements 
of the hydrogen lines indicating violent motion. 

The prominence areas east and wost of the sun’s axis show a slight 
western excess, the proportion on the east side being 49*6 per cent of the 
whole. The denser prominences showing as absorption markings on the 
disc indicate on the other 1 hand the usual ea, stern excess, the areas east 
of the meridian being 52'8 per cent of the whole, derived from 4725 mark- 
mgs. D :t darkenings and bright reversals of hydrogen lines on the disc 
were also slightly more frequent oast of the meridian ; but of 51 metallic 
prominences observed at the limb only 19 were east. Three hundred 
and seventy-five displacements of 1 La were recorded in the chromosphere 
and prominences, and of those 52 '5 per cent were on tlio oast limb. 

The usual preponderance of displacements of the hydrogen lines 
towards rod is shown both in prominences at flic limb and near spots on 
the disc. 


Solar radiation . 

15. Pyr hello meter . — Very few days in 1917 were clear enough for solar 
radiation measures, but a series of observations was secured by Dr. hoycls 
early in the year with the Angstrom pyrlieliometer No. 78, and the 
results are given in the following table. In this E is the solar constant 
or the amount of heat which would be received outside the earth’s atmos- 
phere, in calories per square centimetre per minute, and a is the transmis- 
sive power of the earth’s atmosphere. 








— - - - — 

Date. 


. E 

a 

Remarks. 

Date. , 

February ... 

16 

1*813 

0*903 


March 


19 

1*731 

0-856 




22 

1*730 

0*879 




23 

1-781 

0*881 


77 


25 

1*848? 

0-841? 




27 

1*769 

0*875 


77 i" 

March 

28 

1 711 

0*860 



1 

1*534? 

0*938? 


77 * • * 


2 ‘ 

1*702 

0*888 


7 7 

7 7 • • • 

8 

1*687 

0*877 


77 

April 


9 ; 

1*687 

0*879 


77 • • • 

10 

ii 

1*689? 

1*731 

0*873? 

0*855 

Incomplete. 

May 


12 

1*672 

0 873 


n ... 

77 * • • 

13 

1*671 

0*876 

Eoreiioon 

n *«* 





observations 




E 

a 

Remarks. 

13 

1*709 

0*836 

Afternoon 

observations. 

14 

1 -7‘28 

0-858 


15 

1 *672 

0*874 


16 

1 *723 

0\890 


17 

1 *701 

0*890 


18 

1*662 

0-896 


23 

1 *655 

0-886 


29 

1*680 

0-897 


4 

1*681 

0-901 


14 

1*602 

0-894 


4 

1*665 

0-892 


12 

1*598 

0-885 


14 

1*635 

0-887 




Dr. Royds adds the following 1 remarks : — 

“ The instrumental constant supplied by the makers has been used, although the absorp- 
tive power is at any rate much lower than its assumed value. The values of the. solar constant 
therefore require to be multiplied by an undetermined factor before comparing with observations 
at other stations. 

“ Whilst the variations from day to day may not be real it would seem from the observa- 
tions that the value of the solar constant was falling from February to May.” 

Workshop construction. 

16. Dr. Royds lias constructed and made experiments with interfer- 
ence standards of tlie pattern of Fabry and Perot with a view to their 
use in determining solar displacements with great accuracy. Ilis appa- 
ratus is ready for mounting in front of the spectrograph when observing 
conditions are favourable. 

17. A new prism spectrograph for use with the 15-inch Hyderabad 
lens, or the 20-inch mirror from Poona, was constructed during the 
year. The prism box is large in order to accommodate any prism train. 
Two 45° prisms of 6-inch aperture are at present used with collimator of 
3-foot and camera, 5-foot focal lengths. The spaces surrounding the 
prisms are filled with small closely packed sand bags. The prism box is 
mounted on a carriage having 3 flanged wheels running on iron rails 
in order that the instrument may be run into position in the beam of 
light from the siderostat which also feeds the spectrolieliograph. The 
immediate purpose of this spectrograph was to obtain "Venus and Fe arc 
spectra when the planet was too near superior conjunction for long 
exposures with the grating spectrograph, but atmospheric conditions wore 
unfavourable throughout the period when it would have been of use. 

18. A new microscope specially adapted for positive on negative 
measures was fitted to the usual form of Hilger micrometer. ' This 
instrument has been fitted with a new high quality screw and can be used 
for positive on negative or ordinary filar measures. The eye piece 
carrying a single thread has also been reconstructed and a, screw' arrange- 
ment provided for rotating the thread through a small angle ; this is an 
almost indispensable aid in spectrum measures but one which appears 
never to be provided by instrument makers. 

19. The 8-inch telescope from Poona was erected horizontally and 
fitted with a special form of camera intended for photographing Romilus 
in red light when near the sun. 

Time , meteorology, etc. 


20. Time. The error of the standard clock is usually determined by 
reference to the 16-hour signal from the Madras Observatory. This is 
rendered, possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this observatory The 
signal is received with accuracy on most days and all failures are 'at once 
reported to the Postmaster-General, Madras. 


21. Meteorology . — Eye observations are made at 8 h , 10 h and 16 h local 
mean time as m former years. The Richard thermograph fwet and dry 
bulb) and barograph, the Beckley anemograph, and the sunshine recorder 
also continue in use. Cloud observations with the nopho scope are made 

ui3.ro0 timGS cLgLiJL^". 


„ ,, 1 ressure .— The mean pressure was below normal in every month 

of the year the defect ranging from 0-003 inch in May, to 0 046 inch in 
October. The mean for the year was 0 023 inch below normal 


Temperature . — The annual mean temperature was 1° above normal 
the mean maximum almost normal and the mean minimum 1° below 
norin8jl. 


Humidity . — Tlie annual mean humidity was slightly above normal. 
Ramfall .—! There was an excess of rain in February, May June 
August, September and November, the total fall for the /ear exceeding 
the average by 7 9 inches. The greatest monthly excess and also thS 



7 


the G y^ ^ or a c ^ a y’ occurred in February, usually tlie driest mont] 

Wind. Tbe mean wind velocity was in excess of normal -j T 
and^ScpteSibe^ defect ijl every otlier month, especially in July, Aligns 

Cloud and sunshine. — The mean cloudness was greater than norma 
but tlie number of hours of bright sunshine actuallv exceeded. -#->>< 
average by 8 per cent. ~ 

22. /Seismology . — Seventy-two earthquakes were recorded on the ] VI -j 1 -» -> f 
horizontal pendulum. Details of the records are given in Appendix: X 

23. Library . One hundred and two volumes were bound durino* . 

year. 1 

24. Publications.— V olumo I, part 2 of the Observatory Memoirs anc 

hve bulletins were published during the year, but under instruction- 
from Government only a few copies were distributed privately oatsidf 
India. The titles are— c 

Memoirs, Volume I, part 2. — Results of Prominence Observations, by J. Evershed, V i? « 
and M. A. Evershed. 

Bulletin No. LIII. The displacement of nickel and titanium lines in the sun and a/r-e 

by T. Royds, D.Sc. 

,, No. LIV. The* cause of the so-called pole effect in the electric arc. t~> v T 

Royds, D.SC. 

„ No. LY . — The solar prominence of 191(5, May 2G, by J. Everslied, f.r.s. 

,, No. LVI. — Summary of prominence observations for the second-half of tire 

year 191(5, by T. Royds, D.Sc. 

„ No. LVII. — Summary of prominence observations for the first-half of th< 

year 1917, by T. Royds, D.Sc. 

In addition the following contributions to “ The Observatorv ” were 
made by the Director : — 

The Einstein Effect and the Eclipse of 1919, May 29, XL, 2(59. 

Day and night “ seeing ” ... ... XL, 400. 

J. EVEESHED, 

Kod AIK anal. Director , Kodaikanal and Madras 

"7th February 1918. Ob se rv a to ri< 5 s> . 
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II.— REPORT OF THE MADRAS OBSERVATORY 

FOR THE YEAR 1917. 


Staff . — TRe staff at the Observatory during the year 1917 was as 
• follows : — 


Deputy Director 
Computer 
First Assistant 
Second Assistant 


R. LI* Jones. 

S. Solomon Pillai. 

C. Chengalvaraya Mudaliyar. 
E. Ramanujam Pillai. 


2. Time service . — The time gun at Fort St. George failed on 20 
occasions out of 730, giving a percentage of success of 97. The semaphore 
failed both at 1 and 2 p.m. on two occasions, failed at 1 but dropped at 
2 p.m. on eleven occasions and dropped correctly at 1 p.m. on all other 
occasions. The 4 p.m. roll of signals was sent and received at the Central 
Telegraph Office, for distribution over India, correctly on every day 
except one. On this occasion — 22nd November — the signals wore not 
received at the Central Telegraph Office owing to a fault in the circuit at 
the Observatory. The circuit arrangements here have since been changed 
so as to permit easier inspection and detection of such faults in future. 

3. Meteorological observations . — Eye observations wore made at 8 1 ’, l() h , 
16 h , and 20 h , local mean time as in former years. The Richard thermograph 
and barograph, the Beckley anemograph, the sunshine rocordcr and self- 
registering rain-gauge also continue in use. Extra observations were taken 
for storm warning purposes and telegrams sent to Calcutta on 69 occasions. 

4. Buildings , etc . — The usual annual repairs to the office and quarters 
were carried out during the year. The subsoil drain constructed round 
the observatory was in part effective in stopping the variations in level 
of the transit instrument and the changes have been smaller durum the 
past year. 

-i , following is a list of the instruments at the 

Observatory on 31st December 1917 : — 


Astronom/icah 

Eight-inch Equatorial Telescope — Troughton and Simms. 

Sidereal clock — Has wall. 

Do. Dent, No. 14C8. 

Do. S. Riefler, No. 61. 

Mean Time clock — J. H. Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd and Sons. 

Meridian circle — Troughton and Simms. 

Portable transit instrument — Dolland. 

Portable telescope with stand. 

Tape chronograph — R. Euess. 

Relay for use with the chronograph — Siemens- 

Meteor'o logical. 

Richard’s barograph — No. 10, L. Casella. 

Do. thermograph — No. 29637, L. Casella. 

Peander’s self-recording rain-gauge— -No. 116, Lawrence and Mavo 
Beckley s anemograph — Adie. 

Sunshine recorder — No. 149, L. Casella. 

Nephoscope — Mons. Jules Daboseq Ph. and Pellin. 

Barometer, Fortins — No. 1771, L. Casella. 

•D°* No. 725, L. Casella (spare). 

D°- No. 1420, L. Casella (spare). 
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Dry bulb thermometer — No. 94221, L. Casella. 

I)°* do. No. 38037, Negretti and Zambi’a (spare). 

Wet do. No. 94219, L. Casella. 

Do. do. No- 38037, Negretti and Zambra (spare). 

Dry maximum thermometer — No. 8581, Negretti and Zambra. 

Dry minimum do. No. 69017, L. Casella. 

Wet do. do. No. 91753, Negretti and Zambra. 

Sun maximum thermometer — No. 127618, Negretti and Zambra. 

Grass minimum thermometer — No. 3377, Negretti and Zambra. 

Rain-gauge ( 8 " diameter) — No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge ( 5 " diameter). 

Measure glass for above. 

Stop watch — No. A-3. 

The variations in the level of the Transit Circle still continue bnt 
have now a much smaller range than in 1915 and previous years before 
the drain was constructed round the observatory. Further they have now 
become very nearly periodic, and do not show a net progressive ch ang e in 
one direction for the whole year, as was the case formerly. During the 
third and fourth week in October there was a rapid recovery in the level 
but it was only about half of the similar change which occurred in the 
third week of October in 1916 and one -third of the corresponding sudden 
change in 1915. The range this year was less than in 1916 and possibly 
this was due to the better distribution of rainfall this year (see remarks 
on Rainfall in Weather Summary). The most satisfactory feature 
however is that the changes are not only smaller hut are no longer 
cumulative. During the first half of January 1917 the mean level error 
was + 0 a -25 and during the last half of December 1917 and first half of 
January 1918 it was + 0 H T9. 

The rate of the Rie filer clock has been very steady during the year. 
If it could be placed in a more favourable position where it would not be 
subjected to such violent fluctuations of temperatures as it undergoes in 
its present position, no doubt it would be still more satisfactory. 

6. Weather summary. — The following is a summary of the meteoro- 
logical conditions at Madras during 1917 : — 

Pressure. — The mean monthly pressure was 0'015 inch above normal 
in January and below normal during the rest of the year, the defect beino- 
greatest in the months of October and December — about 0 065 inch. The 
highest daily moan was 30T50 inches on January 9. 

Temper a, tare. — The mean temperature of the air was above normal 
in January and November, below normal in June and September and 
about the average during the remaining months of the year. The 
maximum shade temperature was below normal in June, August, 
September and December and normal during the rest of the year. The 
highest temperature was recorded on May 25 (105°‘3 F.). The minimum 
in shade was in defect of the average in May and June and in excess in 
January, February and November. The lowest temperature recorded was 
60 °-7 on February 19. The highest sun maximum was 164°1 on February 
28 and the lowest on grass was 57°-3 on February 19. 

Humidity . — The percentage of humidity was above normal from 
July to September and differed little from normal during the rest of the 
year. The driest day in the year was Juno 20, when the humidity was 
only 31. 

Wind. — The wind velocity was above normal in January, normal in 
February and April and below normal throughout the rest ' of the year. 
The wind direction was nearly normal in all months except in October 
when it was 15 points towards west. 

Cloud. — The weather was more cloudy than usual in February, 
September and November and less cloudy during the other months. 

3- A 
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Sunshine . — The percentage of bright; sunshine was above normal in 
A pril, May and July and below in all other months. The total number of 
hours of bright sunshine during the year was 2190 9 against 2372'1 in the 
previous year. 

Rainfall . — Rainfall was in excess of the average from June to 
October and in December and in defect during the rest of the year, the 
greatest excess being 5‘48 inches in October and the greatest defect 7T8 
inches in November. The total rainfall for the year was 51*06 inches on 
101 days. The monsoon rainfall from October 15 to the end of the year 
was normal and amounted to 26 06 inches. The heaviest rainfall on one 
day was 6' 52 inches on October 20. 

Storm . — A depression which formed in the Bay about the 15th 
October, developed and moved in a north-westerly direction, giving heavy 
rain in the north of the Presidency, and filled up near Nellore about the 
22nd October. Another storm which entered the Bay from the east about 
the middle of November caused squally weather at Madras. Stormy 
weather was also experienced on the Madras Coast during the beginning 
of December. 

The Observatory, Madras, R. Be. JONES, 

3rd February 1918. Deputy Director . 
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APPENDIX I. 


STATION— KODAIKANAL OBSERVATORY. 


<*> = 10° 13' 50" \ = 77° 28' 00" h 


SEISMIC RECORDS. 

2,343 metres. 
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1917. 

January ... 
February ... 
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June 
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.. 17*2 
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No. 

Date. 

Phase. 

Time 

G.M.T. 


1917. 
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M. 

a. 

1 
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eP 

17 

11 
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eL 

17 

18 
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M 

17 

22 
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F 

17 

44 

00 

2 
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eP 
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55 
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F 

3 

24 

54 
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iP 

23 

25 

48 
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M 

23 
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0 

41 

42 
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00 
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42 
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13 

42 

7 
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25 
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eP 
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08 
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iD 
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5 
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10 
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00 
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42 
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13 

42 

15 
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eP 

5 
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March 14 
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15 
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25 

24 
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eD 

0 
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1 

01 
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2 

01 

30 

18 

16 ... 

eP 
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30 
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4 
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30 


S u bso 1 1 — Ho ek. 

-Milne’s Horizontal Pendulnm Seismograph. 
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... 

'bo 


... 


• 

... 


. . . 

Widening of line. 
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a 

(Elm.) 
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G-.M.T. 
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Az. 
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1917. 


II. 

ivr. 

K. 







19 

April 3 

eP 

12 

48 

12 
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iP 

12 

52 
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M 

12 

54 

00 
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13 
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12 
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* Driving clock removed for repairs May 5 to 19. 
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No. 

Date. 


Phase. 

Time 
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APPENDIX IV. 


Xodaikanal mean hourly bright sunshine for the year 1917 


Month. 

| 


Hours. 


0—7 

7-8 

8-0 

P— 10 

10-11 

11-12 

12-13 

115-14 

1 4-1 5 

15-1 fi 

10-17 

1 17-18 

i 

January 

0*31 

0*01 

0*05 

0*73 

0*70 

0*00 

0*75 

0-(>4 

0*58 

0*03 

0-50 

0-21 

February 

•50 

*70 

*82 

*87 

*80 

‘70 

*73 

*72 

*07 

*01 

*57 

41 

March 

*53 

*80 

*00 

*01 

*00 

*83 

*05 

*50 

*50 

*40 

*41 

*32 

April 

04 

*88 

*07 

*03 

*01 

*00 

*70 

00 

•01 

*55 

*38 

*27 

May 

*50 

*77 

*02 

*04 

*00 

*78 

*05 

*50 

*48 

*38 

*43 

*32 

June 

-10 

*30 

*37 

*-18 

*48 

*40 

*35 

*20 

*27 

*10 

*11 

*05 

•July 

*10 

*47 

*57 

*50 

*04 

*50 

*43 

*30 

*20 

*23 

*11 

*02 

August 

*2-1 

*40 

*58 

*00 

*58 

*41 

*32 

*25 

‘10 

*05 

*02 

01 

'September 

*10 

*42 

*01 

*40 

*43 

*37 

*24 

*14 

*17 

*00 

*08 

*01 

< lot obor 

*21 

! *00 i 

*0)0 

*70 

*70 

*70 

*58 

*54 

*52 

*5 4 

*48 

*27 

November 

*20 

*52 j 

•(>() 

*03 

*54 

*40 

*30 

*33 

*33 

*27 

*12 

*03 

December 

*25 

* 08 i 

! 

77 

*72 

*70 

*70 

*01 

*05 

*07 

*00 

*40 

*00 

Mean 

0*33 

*002 

0*70 

0*72 

0*70 

() 03 

0*54 

0-4H 

0-43 

0*30 

0*31 

0*17 


APPENDIX V. 


-NlTMTiioii of days in each month on which flic Nil^iris 


visible in 1 9 J 7. 


Month. 

Very cl tsar. 

L 

Visible. 

Just visible 

Tops only 
visible/ 

Total. 

January 

. 

0 

4 

! 

1 

14 

February 


0 



12 

March 


2 

4 

... 

0 

April 


... 

1 


1 

May 

o 

4 

1 


7 

June 

H 

4 

... 


12 

July 


1 

3 

... 

4 

August 

a 

10 

1 


14 

September 

2 

4 


» . . 

0 

October 

3 

7 


... 

10 

November 

... 

5 

1 


0 

December 

... 

10 

1 

2 

13 

Total 

18 

05 

10 

3 

i 

105 




means above normal ; - means below normal. 
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APPENDIX VII. 


Abstract of the Mean Meteorological Condition of Madras in the year 1917 compared 

with the average of past years. 


Mean values of 

. 1917. 

Difference from 

Average. 

Reduced atmospheric pressure 




29*838 

0*020 below. 

29*804 

Temperature of air 

... 

... 

... 

81*2 

0*1 above. 

81*1 

Do. of evaporation 

... 

... 


75*2 

0*7 „ 

74*5 

Percentage of humidity ... 




75 

3 „ 

72 

Greatest solar heat in vacuo 




1*18*1 

8*4 

139*7 

Maximum in shade 




89*8 

1 *0 below. 

90*8 

Minimum in shade 




74*8 

0*1 above. 

74*7 

Do. on grass 




73*2 

1*3 

71*9 

Rainfall since January 1st on 101 days 




51* 0f> 

2*0i „ 

49*02 

General direction of wind 




H.K 

same as 

S.E. 

Daily velocity in miles 




1 45 

20 below. 

171 

Percent age of cloudy sky 




40 

» » 

49 

Do. of bright sunshine 


... 


49*7 

8*7 „ 

58*4 


DURATrON and Quantity of the Wind fro m <li Heron t, points. 


From 

i 

s 

a 

o 

w 

Miles. 

From 

Hours. 

Miles. 

j 

From 

Hours. 

Miles. 

From 

Horn’s. 

Miles. 

North. 

337 

2,299 

East. 

257 

1,128 

South. 

142 

933 

West. 

240 

1,570 

N. by E. 

229 

1,434 

JE. by S. 

235 

1 ,200 

S. by W. 

242 

1 ,7( )7 

W. by N. 

224 

1,252 

XNK. 

213 

1,(557 

ESE. 

348 

1,51)4 

SS. W. 

21 1 

1,280 

W. N. W. 

(59 

50(S 

NE. by N. 

413 

3,135 

BE. by E. 

008 

3,131 

SW. by S. 

275 

1,505 

N. W. by 
W 

111 

515 

N.E. 

285 

2,220 

SE. 

522 

3,094 

s. w. 

171 

1,014 

NW. 

75 

314 

NE by E. 

233 

1,588 

SE. by S. 

572 

4,320 

SW. by W. 

201 

1,005 

3STW. bv 
N. ~ 

143 

958 

ENE. 

105 

1,034 

SSE. 

447 

3,59(5 

wsw. 

24!) 

1,4815 

NNW. 

171 

1,0(57 

E. by N. 

251 

1,113 

S. by E. 

323 

2,150 

W. by S. 

540 

1,085 

N.byW 

105 

1,177 


There were 234 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a SE. by E. wind, blowing with a uniform daily velocity of 30 miles. 
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APPENDIX XI. 


Madras Observatory. — Wind, cloud and bright sunshine, 1917 . 


Month. 

Wind resultant. 


Cloud (0— 

-10). 


Bright sunshine. 

Yelocity. 

Direction. 

8 H. 

10 H. 

10 H. 

20 H. 

Mean. 

Average 

per 

day. 

^ Greatest 
number 
of hours 
in a day. 


MILES. 

POINTS. 






HOUTIS. 

HOUKS . 

J aimary 

142 

NE by E. 

8*6 

4-0 

2*8 

2*9 

3*4 

7-5 

9*2 

,F ebruary 

95 

East 

2*9 

3-4 

2*7 

2*4 

2-9 

8*5 

11*0 

March 

103 

ESE. 

2*9 

3*5 

1*5 

1*8 

2*4 

8*1 

10*2 

April 

180 

SSE. 

2*3 

2*2 

1*5 

0-8 

1*7 

9*2 

10-8 

May 

129 

SSE 

2*2 

1*8 

2*8 

3*0 

2*5 

7*8 

9*7 

June 

95 

S. by W. 

6*1 

| 5« 

8*2 

6*7 

6*7 

7-3 

7-5 

July 

80 

SW. by S. 

7*1 

6*6 

i 

7*1 

i 

6*4 

6*8 

3-9 

8*6 

August. 

67 

SW. by S. 

5*7 

5*5 

7-8 

5*1 

6*3 

4-0 

9*1 

September 

48 

SSW. 

6*9 

7*2 

0-4 

6*2 

6*7 

3-7 

9*1 

October 

42 

W. by S. 

5*0 

5*1 

5-0 

4*4 

5*1 

5-0 

10*4 

November 

115 

N. by E. 

6*6 

6*8 

6*3 

5*1 

6*2 

4(5 

9*7 

December 

148 

N. by E. 

4*3 

4*8 

5*7 

4*6 

4*9 

50 

8*4 

Annual 

80 

SE. by E. 

4-(> 

4*7 

4*9 

4*1 

4*6 

6*3 

... 



X 

X 

g 

Ph 
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© 
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KOI) A I RAN AL AND MADRAS OBSERVATORIES. 


1 . — REPORT OF THE KODA1KANAL OIRSERVATORY 

FOR THE YEAR 1918. 


tStaff . — Tlie staff of the 
follows: — 


Observatory on December 81, 1918, was as 


Director 

Assistant Director 

First Assistant 

Second Assistant 
Third Assistant 
Fourth Assistant 
Writer ... 

Photographic Assistant 


.). Fvorshed, F.R.s. 

IT- Royds, D.Sc. (on deputation). 

IS. Sitarama, Ayyar, acting- sub. pro lent. 

J S. Sitarama. Ayyar, b.a. 

I A. A. Narayana. Ayyar, acting sub. pro /cm. 
A. A. Narayana Ayyar, it. A. 

S. Balasundaram Ayyar. 

Vacant. 

L. N. Krishnaswami Ayyar. 

R. Krishna Ayyar. 


Magnetic Section. 


Manned ie Observer 
Magnetic Recorder 


S. S. Ramaswami Ayyaiu>ni\ it. A . 
S. S. Rnti^a Aeharya. 


The death occurred on October 14 of Second Assistant G. Nagaraja 
Ayyar after a partial recovery from a severe attack of influenza. Ho 
joined tin's staff of the Observatory in April 1, 1899, as writer and was 
promoted to Second Assistant on February 12, 1909. Mr. Nagaraja 
Ayyar was a good observer and was very skilful in the handling of 
instruments, lie early succeeded in photographing an excellent series 
of sx>ectra of large sunspots and was the author of a paper on the 
weakened linos in spot spectra published in the Astrophysica! Journal in 
1 907, Vol. XX.VI, p. 143. 

The subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, six peons, a boy peon for the dark room and two 
la scars. 


2. Instruments . — With the exception of the new constructions and 
adaptations mentioned in paragraph 36 the instrumental equipment of 
the Observatory has remained the same. The 15-inch lens borrowed 
from the Nizami ah Observatory, Hyderabad, is still in use for photo- 
graphing solar and Yenus spectra. The Kullberg sidereal chronometer 
lent to the Nizamia.h Observatory i .11 1917 remains at that Observatory. 

3. Weather conditions. -The partial failure of the south -west 

monsoon in the months Juno to September inclusive resulted in less 
unfavourable conditions than is usual in those months. On the other 
hand the months of May and November were unusually cloudy and 
wet. The mean definition in the north dome between 8 and 10 a.ni. was 
2-9 on a scale in which 1 is the worst and 5 the best ; the best monthly 
mean was 3-3 in April and in December. There wore thirty-nine days, 
in the year when the definition was 4 or over. J 


Photographic and visual observations . 

4. Photoheliograph . — Photographs 011 a scale of 8 inches to the Sun's 
diameter were obtained on 303 days. In June the 6-inch photo- visual 
lens previously employed for this work was replaced by a visual 

l-B 



achromatic of the same diameter and focal length, and the daily photo- 
graphs are now taken with a green colonr screen limiting the effective 
light to the spectral region between F and G. Some experimental 
photographs have also been obtained in red light with lantern plates 
dyed with pinacyanol. 

5. Spectro hello g rap hs . — Monochromatic images of the disc in K 
light were obtained on 337 days, prominence plates on 249 days and Fla 
disc plates on 261 days. 

6. Six-inch Cooke equatorial and spectroscope. Work with this instru- 
ment has been continued on the same lines as formerly for visual 
observations of solar phenomena which cannot be readily photo- 
graphed. 

7. Grating spectrograph. This was employed mainly in researches 
connected with displacements of the solar iines, the programme of 
work including photographs of the spectrum of Venus with Fe arc 
comparison lines, also control plates of sunlight and Fe arc. A 
good series of third and fourth order plates of the carbon arc and solar 
spectra was secured for measuring the displacements of the cyanogen 
band-lines near a 3883. During a spell of exceptionally clear sky in 
February and March about fifty solar rotation plates were also obtained. 

8. The Venus spectra. — In the six months April to September inclusive 
high- dispersion Venus spectra were obtained on twenty-seven mornings. 
These and 31 plates of sunlight spectra have all been measured by the 
positive on negative method, and yield results of great interest. The' con- 
trol plates taken under precisely the same conditions as the Venus plates 
give a mean shift of the more affected iron lines in the region 4337 — 4494 
of + OOIOA, and of the less affected lines -j- 0003 A. The Venus plates 
taken near the western elongation of the planet, when the angle Venus- 
Sun-Earth was about 45°, yield slightly smaller values of the shifts, and 
there is a. progressive diminution of wave-length as the angle at the Sun 
increases. When this angle exceeds 90° the displacements Bun — arc all 
have the minus sign, that is the solar lines reflected by Venus are shifted 
to violet instead of to red with reference to the iron arc. 


This very striking result is shown in the following table : — 

Month. 


April and May 

June 

July 

September 



Mean angle . , 

9—©—© 

Displacements* in angstroms. 


More affected 

Less affected 


lines. 

lines. 


45° 

4- 0008 

4- 0-002 

.. 

75' 

4- 0-002 

- 0-002 

... 

1)5° 

- 0 001 

- 0-004 

*•* 

155° 

1 

— 0*006 

- 0-010 


It also appears tliat tlio more affected lines diminisli in wave-length, 
more than the less affected lines, so that when the light is derived from a 
hemisphere of the Sun turned about 90° to Earth, the Fe arc and solar 
lines nearly coincide. 

The result of the Venus work seems to dispose finally of the possi- 
bility that the solar line-shifts are due to the gravitational effect resulting 
from Einstein’s generalized relativity hypothesis. As the shift towards 
red of the solar lines, according to these observations, is only observed in 
the light derived from a hemisphere of the Sun facing towards Earth, it 
seems necessary to admit an earth effect whether the shift is interpreted 
as motion or otherwise. It is very desirable that confirmation of these 
results should be obtained independently by other observers. 

The Venus spectra obtained in 1918 leave still undecided the question 
of the rotation period of the planet, although such evidence as has been 
obtained favours a short period. Four excellent plates obtained in 
November and December 1917 near the eastern elongation of the planet 



give consistently low values of the orbital velocity, but this may bo inter- 
preted in two ways: either the planet rotates in the same. direction as the 
-Earth and with approximately the same period, or the Sun — arc displace- 
ments are not constant but liable to considerable changes. 

It was hoped to obtain confirmation of the low values of orbital 
velocity, implying a rapid and direct rotation, at the western elongation 
of tlie planet in April; but owing to the very bad definition prevalent in 
the spring months at Kodaikanal, it was found impossible in a long- 
exposure to keep the planet in a fixed position on the spectrograph slih 
The spectra therefore represent more or less the integrated light of the half 
disc, including rays from parts of the planet approaching the Earth, and 
from other parts receding from the Sun ; resulting in a partial compen- 
sation of the effect looked for. The mean of eight plates gives an orbital 
velocity only 0*7 per cent below that derived from Nautical Almanac data, 
whilst the plates taken at eastern elongation gave a value 3*5 per cent 
below the calculated velocity, a defect which is over ten times the 
probable error of a. single plate. 

The uncertainty as to the effect of the pla, net’s rotation, and the 
possibility of variations in the wave-lengths of the solar lines, make it 
useless at present to derive a value of the solar parallax from the deter- 
minations of orbital velocity. Observations have been instituted however 
to test the constancy of the Bun — arc shift. Plates taken at weekly inter- 
vals in September, October and November indicate only very small 
changes when longitudes on the Bun differing by 90° arc compared; but 
monthly tests will also bo made, extending over a much longer period. 

In photographing the spectrum of Venus with the grating spectro- 
graph in the blue and violet regions, it was noticed that longer exposures: 
were required than is necessary when the image of a brightly illuminated 
terrestrial cloud is brought on to the slit. Direct comparisons of the 
spectra in a low dispersion prism spectrograph, using a parabolic mirror 
to form the image of Venus, showed that with exposures regulated to give 
equal density in the green region the Venus spectra are much weaker in 
the violet than the cloud spectra, suggesting that the atmosphere of 
Venus is devoid of clouds, or if these are present the atmosphere above 
them must be strongly absorptive for tlie violet rays. 

9. The ct/atiogen bands . — The measures of the cyanogen band-lines 
in the Sun and in the carbon arc have shown that most of the lines are 
shifted towards red, both at the centre of the disc; and at the limb, and as 
in the case of iron the stronger lines give the larger shifts. Tlie shift at 
the limb is on the average greater than at the centre of the disc, but is 
less than the theoretical gravitational shift equi valent to 0 634 km. /sec. 
A systematic difference was found between north and south polar limbs 
which requires further investigation. 

10. The solar rotation . — Of the series of plates of the Ha region 
obtained in the fine weather of March and April, 32 have been measured 
by tlie positive on negative method. The results show that despite the 
increased accuracy obtained in the measures large discordances in rota- 
tional velocity arc still found in individual plates. In the equatorial 
regions, where spot disturbances are generally absent, plates taken on the 
same day will sometimes differ by as much as 3 per cent. The provisional 
moan value of the sidereal velocity at the equator from this series of 
plates is about 1-92 km./sec. but the extreme values differ by about 6 per 
cent in excess or defect of this. The average probable error of a plate 
from ten strong Ca and Fe lines of moan intensity 6 is ±0*006 km./sec 
In exceptionally good plates it is as low as ± 0*003 km./sec. The measuring 
errors are found to be smaller than the plate irregularities. Probably 
more uniform results might he obtained if the solar image were not well 
focussed on the slit, or were affected by astigmatism, so that the lioht, 
forming the spectrum would be derived from a larger area of the Bun’s; 



surface. Tlie question of haze affecting tlie results is ruled out by the 
fact that photographs were obtained only on the clearest possible days. 

In the case of the Ha- line, which was also measured, the local dis- 
tortions are nearly always present, and greatly interfere with tlie 
accuracy of the measures. The velocities obtained are generally but 
not always larger than for the iron lines. The mean equatorial velo- 
city derived from Ha is 2 05 km. /sec. 

11. Nova aquilce . — Two series of prismatic camera spectra of the 
Nova were obtained between .Tune 12 and July 11, and the result of a 
study of these have been communicated to the Royal Astronomical 
Society. The changing wave-lengths of the double series of hydrogen 
absorption lines and of the enhanced lines of iron suggest an analogy 
with the solar eruptive prominences, for Kodaikanal photographs have 
proved these to move out from the Sun with accelerating velocity, 
indicating the action of a repulsive force, which is probably operative 
also in novae. The hydrogen emission bands in the Nova are shown 
to have widths proportional to wave-length, which would not bo tho case 
if pressure or density were concerned in the widening ; it is therefore 
considered to be a Doppler effect also, due to a vast explosion or expansion 
of the gases in all directions. The narrow absorption line H which is found 
superposed upon the broad emission band He is shown to have a dis- 
placement which is almost the same in amount and sign as that due to 
the solar motion in space, implying a stationary condition of the cal eium 
vapour with reference to the sidereal system ; it probably lias no con- 
nexion with the star, and appears to be widely distributed in the milky 
way region. 

12. Conjunction of Venus arid Sun . — Arrangements wore made with the 
6-inch photoheliograph to obtain a series of photographs of Venus in red 
light, before, during, and after superior conjunction with the Sun, by the 
method proposed by Mr. Lindemann for photographing Regulus in con- 
junction with the Sun. On November 24 the planet was within 6' of tlie 
Sun’s limb and had it been possible to carry out the programme 1 it would 
have been of great interest to ascertain whether the track of the planet was 
bent inwards towards the Sun (Einstein effect) or pursued a perfectly 
straight path past conjunction. On October 28 the sky was perfectly 
clear and it was found possible to photograph the planet, then only 7° 
west of the Sun, with a red filter and special arrangements for blocking 
out scattered sunlight. An exposure of 10 seconds was found sufficient 
to give a distinct image of the planet with plates dyed with pinacyanol. 
The scale is nearly 10" to the millimeter, equivalent to a ratio F/A— 140, 
enlarging lenses being used and a mirror to reflect the image to a 
convenient position. The red glass filter was placed near the focus of the 
6-inch object glass ; and in order to obtain photographs on the day of 
conjunction the filter was carefully silvered, the Sun’s image could then 
be brought on to it without risk of fracturing the glass. At tho same 
time, owing to the partial transparency of the silver film, sufficient red 
light was transmitted to give a distinct photograph of the Sun with a 10 
seconds exposure. A small part of the film was removed to allow the 
light of Venus to be freely transmitted. It was hoped by this moans to 
photograph both planet and Sun with a single exposure, 'but everything 
would depend on the purity of the sky near the Sun and the absence of 
scattered light in the instrument. 

Experiments showed that there was considerable fogging of the plate 
through the opening in the silver film when the Sun was photographed in 
this way, but perhaps not enough to entirely block out the image of Venus. 
However after October 28 no clear skies occurred for about two months 
and the experiments were abandoned. 

A more hopeful method would be to abolish the enlarging lenses and 
mirror and use a single object lens of at least 20 feet focus attached to a 
large equatorial. With a. filter transmitting the extreme red and infra 




red, and plates sensitised with dicyanin Venus could probably be 
photographed in superior conjunction with the Sun ; but a non -diffusive 
sky and good definition would be essential conditions, and these could 
probably be found only on an oceanic island, or in Kashmir. 


Siuit n>a rtf of rmnspot and prom i o mice o brer v < t tfo / is . 

1*1- /S'mixpotx.- The following; table shows the monthly numbers of new 
groups observed at Kodaikanal. and their distribution between the north- 
ern and southern hemispheres. The mean daily numbers of spots visible 
are also erven : — 
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The maximum spot activity of the present cycle took place during" 
the second half of 1917 for both hemispheres when the mean monthly 
number of new groups reached 17 for the northern hemisphere, and 16 
for tht 1 * southern : and the mean daily number rose to 7*1. The above 
table for 1918 shows a considerable reduction in these figures. 

The number of new groups decreased more rapidly in the northern 
hemisphere than in the southern and in 1918 flit' spot activity was about 
equal in the two hemispheres. 

The approximate mean latitude of the spots was 1I°*8 in the northern 
hemisphere and 14°*6 in the southern, a decrease of over 2° in each 
hemisphere compared with 1917. 

The number of bright reversals and of displacements of the Hu line 
fell from 188 and 188 respoeti vely in 1917, to 422 and 108 in 1918. There 
were 44 observations of D s as a dark line in 1918, the great majority 
being recorded during the first half of the year. 

14. Prom humors. A rapid decline in prominence activity occurred 
during 1918. The mean daily areas in square minutes of arc, derived 
from the Kodaikanal photographic* records, are as follows : — 


! 

! North. J 

| South. 

J Total. 

1 1018 January to Juno 

2 28 

2*72 

! 5*00 

I July to December 

1 I 

1*24 

i*im ! 

323 


The moan daily number recorded also fell from 18*2 for the first six 
months to 16*1 for the second half of the year. 

The high latitude prominences reached their greatest development, in 
the southern hemisphere, and the closest approach to the poles dnring the 
early months of the year and then rapidly declined. After July there 
were no prominences of any magnitude recorded between latitude + 50 and 
the north pole. In the south the polar regions maintained some activity 
until the end of the year. This decline of the polar prominences is a 
well marked phase in the prominence cvclc and occurred last in the year 
1907. 

Prominences generally attained a maximum development in the 
northern hemisphere early in 1917, whilst the southern maximum 
occurred during the first half of 1918. This delayed action of the south 
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lias caused a reversal of tire relative activity of north and south, as is 
seen on comparing the areas given above with those in the report tor* 
1917. 

Prominences projected on the disc as absorption markings attained 
their greatest development during the first six months of 1918 in both 
hemispheres, but there was a rapid decline during the latter half of the 
year in the northern hemisphere only. 

Prominence areas east and west of the Sun’s axis show a western 
excess during the first half of the year and an eastern excess during the 
second half. The denser prominences showing as absorption markings 
give the usual eastern excess throughout the year, the areas recorded 
east of the meridian being 52*4 per cent of the whole, derived from 5720 
markings. Metallic prominences and prominences showing displaced 
lines were more frequent on the western limb than on the eastern. 

The usual excess of displacements towards red is indicated for the 
hydrogen lines both at the limb and on the disc. 

15. Magnetic observations . — Continuous magnetograph records are 
obtained of declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey Office, Dehra Dun, and the results 
are published by the Survey annually. 

The vertical force magnetograph had occasionally to be readjusted 
during the year, and the earth inductor gave trouble owing to wear of 
the commutator, which was turned true in December. 

Twenty -three “great” and 136 “moderate” magnetic storms were 
registered during the year. March, November, and December, wove the 
most active months of the year, and January was the quietest month. 
There were nine “ great ” storms recorded in December. 

16. Workshop construction . — The heavy equatorial mounting of the 
Poona 20-inch reflector was erected under the old sliding roof originally 
used for covering the siderostat of the spectroheliograph. This roof was 
mounted on rails and made more manageable by cutting off one-third 
of its length. The driving clock of the equatorial was repaired and put 
into working order. 

A truck built of teakwood with flanged brass wheels was constructed 
and mounted on rails in the spectroheliograph building, about twelve 
feet from the siderostat mirror. On the truck an 18-inch parabolic 
mirror is mounted, and this can now be used alternatively with the 
spectroheliographs and other instruments depending on the 18 -inch 
siderostat. A prism spectrograph was also arranged hear the siderostat 
for use with the parabolic mirror for star or comet spectra. 

A Hilger micrometer of old pattern but provided with a high quality 
screw was entirely reconstructed and converted into a positive on 
negative micrometer. The screw is mounted near the base plate of the 
machine and is connected with a carriage provided with accurately turned 
wheels running on straight gun-metal ways. The microscope is of 
novel design consisting of two opposed object lenses each of inches 
focal length, and an eye-piece. The distance of about 20 inches 
separating the conjugate foci of the lenses is shortened by an arrangement 
analogous to that used in prism binoculars. The long focus solves the 
difficulty experienced with ordinary microscopes of focussin«* simul- 
taneously the positive and negative films, which are necessarily separated 
by a small space. A 

17. Time . — The error of the standard clock is usually determined by 
reference to the 16 -hour signal from the Madras Observatory This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this observatory The 
signal is received with accuracy on most days and all failures are at 
once reported to the Postmaster-General, Madras. 



18. Meteorology . — Eye observations are made at 8 h , 10 h and 16 h 

local mean time as in former years. Tbe Diehard thermograph, (wet and 
dry bnlb) and barograph, the Hockley anemograph, and the sunshine 
recorder also continue in use. Clond observations with the nephoscope 
arc made three times daily. 

Pressure . — The mean annual pressure differed very little from the 
normal but there were large variations in the individual months. The 
pressure was in excess in the monsoon months June to October inclusive 
and largely in defect in January and May. 

Temperature . — The moan annual temperature was slightly higher 
than the normal, the greatest excess was 8° in July. The grass minimum 
temperature for the whole year was 23°0 recorded on the 3rd February.. 

Humidity . — The monsoon months June to October inclusive were- 
drier than normal but the mean humidity for the year was only 1 cent 
below normal. 


Rainfall . — The total annual rainfall was in defect by 21 8 inches only,, 
but there was a defect of 11*26 inches in the months July to October 
inclusive. There was an excess of 2*86 inches in January and 7*95 inches, 
in November. 

Wind .-— The moan daily wind movement was 276 miles, the normal 
being 306 miles. The defect occurred mainly in the months Juno to 
October. The greatest excess was in May. The mean direction in that 
month was S. by W., the normal direction being N.N.E. 

Transparency of the atmosphere.-- The transparency of the lower 
atmosphere as judged by tbe -visibility of the Nilgiris, about 100 miles, 
distant, was much below the average. 

Cloud and, sunshine . — The mean amount of cloud was in excess in 
January, May, November and December. The total number of hours of 
bright sunshine was 2399 which is 18 per cent above normal. 

The most striking features in the weather at Ivodaikanal in 1918 were- 
(1) the early arrival of the south-west monsoon, which sot in three weeks 
before the normal date, (2) the partial failure of the monsoon in the 
months July to October inclusive and (3) the hea vy rains in January and 
N ovember. 


19. Seismology. The Milne horizontal pendulum recorded one- 
hundred and twenty-seven earthquakes, an exceptionally largo number.. 
Details of the records are given in Appendix X. 

20. Library. -One hundred and seven volumes were bound during, 
the year. 

21. Publications . — Ilulletin Nos. 58 and 59, dealing with tlio promi- 
nences of the second half of 1917 and the first half of 1918, were issued 
during the year ; but only a few copies were distributed privatelv outside 
Indi a. 


Kodaikanal, 
6/// Pah many 1919. 


J. EVEDSI1ED, 

Di recto)-, Koda ikanal and Madras 

O bse ) •? ’ a to r ies _ 



II.— REPORT OF THE MADRAS OBSERVATORY 

FOR THE YEAR 1918. 


Staff . — The staff of 
follows : — 

Deputy Director 
Computer 
First Assistant 
Second Assistant 


the Observatory on 81st December 1918 was 

R. LI. Jones. 

S. Solomon Pillai. 

C. Chennai varaya Mm lali yar . 

P. Jayaram. 




I was on leave from the 1st May to 16th Jnne 1918 and Mr. James 
Angus was in charge of the Observatory and the Meteorological office 
■during my absence. Mr. Solomon Pillai was absent on privilege leave 
from 15th July to 3rd September. Air. E. Ramanujam P ill ai, the Second 
Assistant, was transferred to the Meteorological ' office on 16th March 
1918. 

2. Time service . — The time gun at Fort St. George failed on 27 occasions 
out of 730 giving a percentage of success of 96. Of these failures 3 wore 
due to faults at the Observatory. The time ball at the Harbour failed 
altogether on eight days. On four of these days the releasing apparatus at 
the Harbour was out of order and on two other days the linos wore inter- 
rupted. jSTone of these failures were due to faults at the Observatory On 
twelve other days the time ball failed at 1 p.m. but dropped correctly at 2 
p.m. Most of these partial failures were found to be due to the fact that 
the line was interrupted at the Central Telegraph office at 1 p.m. by some 
one who did not know that it was required at that hour for another 
purpose. The 4 p.m. roll of signals was sent to the Central Telegraph office 
on every day and was received there correctly except on five occasions 
when the diffuser had not been joined on. 

3. Meteorological observatiojis . — Eye observations were made at 8 l1 
10 h , 16 h , and 20 h , local mean time as in former years. The Richard’ 
thermograph and barograph, the Eeckley anemograph, the sunshine 
recorder and self-registering rain-gauge also continue in use Extra 
observations were taken for storm warning purposes and telegrams sent 
to Calcutta on 47 occasions and to Simla on one occasion. 


4. Buildings . — The usual annual repairs to the office and 
were carried out during the vear. 

i ns 


quarters 


5. Instruments . — The following 
Observatory on 31st December 1918 


is a list of the instruments 


at the 


(a) Astronomical . 

Eight-inch. Equatorial Telescope — Trough ton and Simms. 

Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time clock — J. H. Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd <& Sons. 

Meridian circle — Troughton and Simms. 

Portable transit instrument — Dolland. 

Portable telescope with stand. 

Tape chronograph — R. Fuess. 

Relay for use with the chronograph — Siemens. 

(&) Mcteot ‘ol()(j Leal . 

Richard’s barograph — No. 10, L. Casella. 

Do. thermograph — No. 29637, L. Casella. 

Peander’s self-recording rain-gauge — No. 116, Lawrence, and Mavo 
Beckley’s anemograph — A die. 

Sunshine recorder — No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq and Ph. Pellin. 
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Barometer, Fortins— No. 1771, 5L. Casella. 

Do. do. No. 725, L. Casella (spare). 

n ii\ .x d ° No - 1420 ’ L - Casella (spare). 

Dry Iralb thermometer — No. 94221, L. Casella. 

°‘ No. d,s,( Negretti and Zamira (spare). 

VL et do - No. 94219, L. Casella. 

T),,?,' m • d ?‘ No- 38037, Negi*etti and Zambia (spare). 

Drv mi^r Ihormom etei No. 8:1, SI, Negretti and Zambra. 

Diy nnmm um do. No. 89017, B. Casella. 

Sun nn T t nTn n d °‘ „ g°- <J1 7 ™’ Negrotti and Zambra. 

nm thermometer— No. 127(518, Negretti and Zambra. 

Sy® 3 W^i-mometer— No. 8377, Negretti and Zambra. 

S~Si^raXove 1 : ) - N °- 1042 ' NeK " <St “ 

Rain-gauge (5" diameter). 

Measure glass for above. 

Stop watch — No. A-3. 

+ ''Httic 1 months' 'In 

vali^Pw“ts° ( -4- (b-?r! C yl s ^ No ^mbor and at tho beginning' of this year its 

mn?h Wet than is rl^SnM t0 Heo tliat tllc variations thoiigh 

nmcdi lai cr than is dcsii able are no longer cumulative. 

Tlic xatc o± tlio Ricflor clock lias boon very steady duririo* tlin 

Ihoro w» however a sudden change on tho <»;1 , r n k li t a c u 3 ? 1' 

have been due to the effect of tho"c>“ta' eartlu^Xe ^ 8 th ^v A 

report on this matter was sent to Dr. Murray Stuart who was dmiutod £ 

investigate the earthquake, on tho 1 1th September. ’ ’ to 

logical conditions at^Madva^duilng^m 1 8*5-^* " Kummar 3 r ol: t]l « metcoro- 

October ^d mi-,;™ "t’ Cl1 111 

sure was 30-119 inches on kehrua^ 1« C ^S 

turo W was l above 1 *^. 2 “^"“ shade tompera- 


turo was above normal k W1 lX A ( s“ r S “ ao tompora- 

and below normal m tlie remaining months’ Tim irv^Jr +rr JJocoi D bor 
recorded r oyt PnVnnm * ~i~r rm *» "- ^ lowest tomporaturo 

l(-)f)°*9 F on Scntember 8 and tbl / ^ 1G l^gbest sun maximum was 

2 £ ' ° i^cptomboi b and tlio lowest on grass was 56°*6 F. on February 

, ttum'idtty . The percentage of lrumidity was above normal fhrrmo-h 
out tho year except in July, August and October. The driest dav in the 
year was February 15, when the humidity was only 35 ariCSt ctay ln tho 

T Vin.cL . — The wind velocity was in defect thronotmd v rron , 

andSptemben h ° divectioa waR in February, MaJoh, 

ber. I 

than usual and less cloudy during the other months. T cloudy 

above mmtu^/SSif'wTi 01 bri s iit sunshine was normal in March 
above normal m April, June, July, August and October and below in all 

3“ A. 



-other months. The total number of hours of bright sunshine during' the 
year was 2331*6 against 2190*9 in the previous year. 

Rainfall . — Rainfall was above the average in January, February, 
May, November and December and below in the remaining months, the 
greatest excess being 25*97 inches in November and the greatest defect 
-6*66 inches in October. The total rainfall for the year was 75*00 inches 
on 88 days. The monsoon rainfall from October 15 to the end of the year 
was 50*19 inches. The heaviest rainfall on. one day was 6*33 inches on 
November 2. 

Storm . — A depression formed in the south of the Bay on the 10th 
November. It developed into a severe storm and moved in a westerly 
direction and passed inland a little to the north of Madras shortly after 
1 a.m. on the 11th. Between midnight and 1 a.m. the barometer fell 
about inch and the wind movement at the Observatory for that hour 
was 39 miles, though velocity in the fierce gusts just before 1 a.m. was 
much greater than 40 miles per hour. There was a lull between 1-5 a.m. 
;and 1-25 a.m. when winds were very light. At 1-25 a.m. the gusts were 
renewed, accompanied by a change in wind direction from about ’N.N.'W. 
to ‘W.N.W. from 3 a.m. and the winds began moderating. 

The Observatory, Madras, R. Ll. JONES, 

3 rd February 1919. Deputy Director , Madras Observatory. 
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eP 

5 

10 

30 ; 




i 

1 F 

5 

20 

42 




101 

27 

1 eP 

15 

49 

48 

• 



1 1 

eL 

16 

24 

42 

! 





< M 

16 

27 

42 

* * • 


40 


t 

F 

16 

39 

00 

♦ ■ • 



102 

! 27 

iP 

17 

27 

00 



• 



iL 

i 17 

41 

00 






M 

18 

01 

54 

* 


100 



F 

1 18 

34 

42 

* 


a 

108 

November 8 

eP 

1 11 

32 

00 


' • 




f : 

12 

25 

06 




104 

' 8 

eP 

4 

50 

00 


a 



i 

i ! 

4 

59 

06 

• 





M 

i 5 

28 

48 



840 



F 

! H 

23 

06 




105 

10 

eP 

1 17 

41 

42 







1 17 

43 

48 




106 

10 

eP 

18 

26 

24 







18 

28 

24 




107 

10 , 

eP 

18 

49 

24 


a • 




, 

18 

50 

54 




108 

11 

j eP 

7 


18 

w 






, 7 

52 

00 



4 

109 

12 

eP 

28 

08 

18 






l 

28 

25 

06 




110 

18 

iP 

18 

50 

36 






iL 

| 18 

58 

36 



• 



M 

19 

14 

00 

«• ■ 


650 


i 

; 

F 

i 

22 

17 

00 


• 



oo 

Ax, 


f i 


* • 


• i* 

* a 



Distance 


A 

(Km ) 


Kkm \jkks 


Widening ot lme- 
Widemng of line 
Widening of lme. 


Widening of line. 
Widening of line. 
Widening ol line,. 
Widening ol line 
Widening of line. 


Widening of line 


Widening of line'. 
Widening of line. 

Widening of line 
Widening ol line 


Widening ol line 


Widening of line. 
Widening ol line- 
Widening of line. 
Widening ol lme- 
Widemng of line. 


* The amplitude was comparatively laige, namely 0 6 "”'', from 14 h 38 m, 5 to 14 h 40 m 5 
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:No 

Date. 

Phase 

Time 
(t,M t. 

_ J 

1918. 


II. M. 

in 

November 22 ... 

eP 

16 m 



F 

16 42 

112 

23-24 ... 

eP 

23 06 



oL 

23 10 



M 

23 35 



F 

0 13 

m 

28 ... 

eP 

9 58 


1 

F 

10 00 

114 

2!) ... 

eP 

10 54 



F 

11 02 

115 

30 ... 

P 




iL 

7 26 



M 

7 26 



F 

7 41 

116 

December 1 ... 

eP 

2 46 



iL 

2 50 



M 

2 51 



F 

3 32 

117 

— ' *** 

eP 

10 18 



eL 

10 48 



M 

10 59 



F 

11 57 

m 

4 . 

e 

7 43 



F 

7 47 

m 

4 ... 

eP 

12 08 



iL 

13 00 



M 

13 18 



F 

15 27 

120 

4 ... 

eP 

19 04 



F 

19 12 

121 

6 ... 

eP 

8 43 



F 

10 42 

122 

9 ... 

oP 

18 52 



F 

20 06 

m 

18 ... 

eP 

21 44 



F 

21 50 

124 

19 ... 

eP 

20 30 



F 

20 38 

125 

20 ... 

eP 

6 55 



F 

6 56 

,126 

25 ... 

eP 

10 42 



F 

11 21 

127 

31 ... 

eP 

8 34 

t 


1 F 

8 37 




Amplitude («). 

Distance 

A 

(Km.) 


Period. 

(Sec). 

An 

Ae 

Az 

s 

06 

48 

36 

00 

•• 

... 

80 

* • • 

... 

06 




• «* 


54 






42 

36 

06 

42 



... 

*• 

• * ft 

• ft* 

12 


» M 

... 



24 



60 



12 

06 


>»t 


... 

... 

12 



# # 


• ft# 

06 



480 



00 





• ft • 

42 

91 




... 

ft ft • 

00 



400 

1 • • 


48 


i * » 



Ml 

18 


Ml 

f ♦ ft 


Ml 

24 


... 


Ml 


18 


"11 

lift 

ft ft ft 

• ft « 

42 


ft « « 




06 



760 


t ft ft 

12 




Mt 


42 




ft t ft 


54 



.. 


ft ft * 

18 


ft ft ft 

Ml 

* t ft 


48 


ft*# 

• • t 


*•« 

30 



* * . 

ft ft ft 

ft * ft 

48 

.. 

Ml 



« f • 

06 


' 


ft ft « 


24 

• * * 



• * » 

ft 1 ft 

00 ? 



... 

1 ft ft 

■ ft ft 

12 

... 

Ml 

. * . 

lift 

ft* 

OO 

42 

• • 

ft * 


ft ft • 

• ft# 

Mi 

• ft ft 

06 

• * ■ 

* ft ft 

... . 

* * ft 

««• 

18 

... 

ft ft ft 


... 

ft ft* 

06 

M* 

Ml 

t 41 ft 

M« 

* 1 i 

12 

... 

* 

Ml 

ft ft • 

Ml 


Ekmauks 


Widening of line. 


Widening of line. 
Widening of line. 
No P.Ts. 


Widening of line. 


Widening of line. 

Widening of line. 

Widening of line. 

A single shock. 

Widening of line. 
Beginning lost 
in hour mark. 

Widening of line, 

Widening of line 
Amplitude was 
0 3 mm at l() h 
42> 

Widening of line. 
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APPENDIX IV. 


KODAIKANAL mean hourly bright sunshine for the year 1918. 


Hours. 


jyjLOlXTXl. 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15—1 6 

16-17 

17-18 

J anuary 

0*36 

0-76 

0*82 

0*78 

0*76 

0 74 

0*67 

0*59 

0*51 

0*45 

0-2S) 

0-05 

February 

*56 

*92 

*93 

*93 

*95 

*94 

*92 

*93 

-85 

*87 

*81 

*53 

March 

*53 

*92 

*97 

*97 

*97 

*92 

*87 

*82 

*79 

*74 

*72 

*37 

April 

*48 

*96 

*99 

1 -00 

1-00 

*98 

*94 

-89 

-77 

*64 

*51 

*20 

May 

*14 

*37 

*46 

0-56 

0*56 

*68 

*49 

-40 

-34 

*32 

*18 

*07 

June 

*22 

*76 

*88 

*91 

-87 

*77 

*71 

-51 

-33 

*32 

*23 

-09 

July 

*27 

*71 

*80 

*80 

*80 

72 

*63 

-52 

-53 

*45 

*23 

*05 ■ 

August. 

*20 

*60 

*72 

*71 

*64 

*55 

*40 

-42 

-40 

*29 

-20 

*08 

Septembei* 

*27 

*64 

*81 

*78 

*75 

*57 

*52 

-36 

-29 

*23 

-15 

*07 

October 

*26 

*67 

*78 

*79 

-84 

*75 

*71 

*54 

-46 

*36 

-26 

* lO ' 

November 

*05 

*23 

*32 

31 

*28 

*37 

*42 

-38 

•38 

*26 

*17 

*02' 

December 

*07 

*40 

*52 

*61 

*66 

*58 

*58 

-55 

-48 

*39 

*29 

j *02 

Mean 

0*28 

0*66 

0*75 

0*76 

0*76 

j 0*71 

0-60 

0-58 

0-51 

0*44 

0*34 

0-14 


APPENDIX V. 


Number of days in each month on which the Nilgiris were visible in 1918. 



Month . 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 


January 

... 

12 

3 


15 


February 

... 

3 

5 


8 


March 


4 

3 


7 


April 


... 

... 


. . . 


May 

o 

5 

2 


9 


June 

1 

7 

... 


8 


July 

I 

4 

3 


7 


August 

i 

3 

... 


4 


September 

2 

8 

2 


12 


October 


1 

1 


2 


NTovember 

2 

5 

... 

• •• 

7 


December 

2 

13 

... 

1 

16 


Total 

10 

65 

19 

1 

95 


t 
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means above normal ; — means below normal. 
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APPENDIX VII. 


Abstract of the Mean Meteorological Condition of Madras in the year 1913 compared 

with the average of past years. 


Mean values of 


Reduced atmospheric pressure 
Temperature of air 

Do. of evaporation 
Percentage of humidity ... 

Greatest solar heat in vacuo 
Maximum in shade 
Minimum in shade 
Do. on grass 

Rainfall since *T anuary 1st on 88 days 
General direction of wind 
Daily velocity in miles 
Percentage of cloudy sky 

Do. of bright sunshine ... 


1!UH. 

Difference 

from 

A verage. 

29*8 05 

0*001 above. 

20-864 

81-9 

0-8 

81*1 

75*6 

Id 

74-5 

74 

2 

72 

148-0 

00 

139*7 

911 

0-3 

90*8 

751 

0-4 

74-7 

73-3 

1*4 

71*9 

75-00 

25*98 

49*02 

S.E. 

same as 

S.E. 

128 

43 below. 

171 

45 

4 „ 

49 

52-9 

5-5 „ 

58*4 

— L 





Duration and quantity of the wind from different points. 


From 

Hoars. 

Miles. 

From 

Hours. 

Miles 

From 

1 

Hours, j 

Miles. 

From 

Hours. 

M ilos. 

North. 

228 

1640 

East. 

240 

936 

South. 

252 

1415 

West. 

334 

2487 

N. by E. 

289 

2182 

E. by S. 

302 

1288 

S. by W 

186 

1031 

W. by N. 

172 

1 123 

N.1ST.E. 

221 

1622 

E.S.E. 

135 

621 

S.S.W. 

190 

1 1 63 

W.N.W. 

129 

979 

N.E. by N. 1 

531 

J 3178 

S.E. by E. 

400 

1815 

S.W. by S. 

137 

595 

N. W. by 

74 

421 

N.E. 

226 

| 1457 

S.E. 

589 

3078 

s w. 

133 

676 

jst.w. 

41 

280 

N.E. by E. 

108 

1 

i 73(5 

1 j 

S.E. by S. 

709 

4345 

S.W.by W. 

139 

700 

N.W. bv 
N. ' 

86 

555 

E.NJE. 

! 7<J 

! 461 

S.SJEh 

, 655 

4849 

w.s.w 

217 

1461 

X.N.W. 

53 

303 

E. by N. 

j 207 

1 

942 

S. by E. 

280 

!. 

1744 

W. by S. 

225 

1392 

N. by W. 1 
' ! 

J 

144 

1 1 ( >r> 


There were 1,049 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 25 miles. 



MADRAS Observatory. — N umber of hours of wind from each point in the year 191^ 
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APPENDIX XI. 


Madras Observatory.— W ind, cloud and bright sunshine, 1918. 


Month. 

Wind resultant. 


Cloud (0- 

10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H 

20 H. 

Mean . 

Average 
per day. 

Greatest 
number 
of hours 
in a day. 

January 

MICKS. 

154 

POINTS. 

NNE. 

5-6 

5*7 

1 

I 

4*7 

1 4*6 

5*2 

nouns. 

5*8 

nouns. 

9*3 

February 

157 

East 

1-6 

2*2 

HI 

i 

1*5 

1*8 

8*9 

10*1 

March 

107 

S E. by S. 

1-5 

1*9 

i, 

1*2 

1*5 

8*9 

10*8 

April 

113 

S.E. by S. 

3*3 

2*4 

0*7 

0*5 

1-7 

9*9 

10*8 

May 

90 

South. 

5*1 

4*2 

4*9 

4*4 

4*6 

7*1 

9*9 

June 

86 

S.S.W. 

5*1 

4*3 

jvk 

5*8 

5*2 

(V0 

8*8 

July 

76 

S. by W. 

4*4 

4-4 

5*9 

5*0 

5*0 

5*6 

8*8 

August 

51 

sw. 

6*3 

5*7 

8*1 

5*3 

6*4 

1 4*6 

8*6 

September 

19 

S.byW. 

6-7 

6*8 

6*7 

4*6 

6*2 

4*4 

10*6 

October 

49 

E. by N. 

3*7 

4*0 

2*9 

1*8 

3*2 

8*0 

10*3 

November 

73 

N. by E. 

7*8 

7*9 

8*3 

6*4 

7*6 

2*5 

8*9 

December 

104 

N.N.E. 

5*3 

6*2 

<;*o 

3*5 

5*3 

5*1 

8*2 

Annual 

25 

S.E. 

4*7 

4*6 

4*7 

, 3*7 

4*5 

l 

<V4 

i 

*■* 



Mean Monthly and Annual Meteorological Results at the Madras Observatory in 1918. 
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KODAIKANAL AND MADRAS OBSERVATORIES. 


I.— REPORT OF THE KOI) AIK AN AL OBSERVATORY 

FOR THE YEAR 1919. 


Staff . — The staff of tlie Observatory on December 31, 1919, was as 
follows : — 


Director 

Assistant Director 
First Assistant. 
Magnetic Observer 
Second Assistant 
Third Assistant 
Weather Observer 
Writer 

Fhotogra) )hie Assistant 
Magnetic. Recorder 


•J. Fvershed, f.r.s. 

T. Royds, D.Sc. 

A. A. Narayana Ayyar, B.A. 

H. S. Ramaswami Ayyangar, B.A. 
Vacant. 

S. Balasumlaram Ayyar. 

L. N. Krishnaswami Ayyar. 

H. N. Krishna Ayyar. 

R. Krishna Ayyar. 

S. !S. Ranga Acharivar. 


Dr. Royds was released from liis work on deputation to the Director 
of Ordnance Factories, Calcutta, and rejoined the staff at Kodaikanal on 
August 4tli. 

The subordinate staff consists of a book-bindor, an assistant book- 
binder, a, mechanic, a temporary assistant mechanic, six peons, ahoy peon 
for the dark room, and two lascars. 

2. Buildings and' (/round *. — Some repair work to the roof of the 
spcctroliel i ograpli building was partially carried out by the Department 
of Public Works but loft in an unfinished and very unsightly condition. 
The wire fencing of the observatory compound is in a very unsatisfactory 
state and repairs were called for in the year 1916, but the Department of 
Public Works have not yet put the work in hand. 

3. ] ustnvmenls . — The 15-incli lens borrowed from the Nizamiali 
Observatory, Hyderabad, has been in constant use for solar and Venus 
spectra. The colour curve of this Ions has been determined to facilitate 
accurate focussing for any region of the spectrum. The 8-inch telescope 
formerly used as a horizontal telescope at Poona, Observatory has been 
mounted on the equatorial of the 20-inch Poona reflector, but had not 
boon brought into use at the close of tlio year. All of the instruments in 
use have been kept in good repair and the 18-inch siclerostat mirror was 
resilvered twice during the year. The operation of removing the mirror 
from its coll, silvering it, and replacing in the coll now takes about two 
hours only. 


4. Weather condition -With a total rainfall of 65 inches, well 
distributed through the year, the conditions generally for astronomical 
work wore extremely bad. The mean definition in the north dome at about 
8 a.m. was 3T on a scale in which 1 is the worst and 5 the best. There 
were 42 days in which the definition was estimated as 4 or over. 

5. Photo Judio graph . — Photographs on a scale of 8 inches to the sun’s 
diameter were obtained on 333 days using a 6 -inch visual achromatic 
lens and a green colour screen. This combination gives much better 
contrast in the details of the solar surface, sunspots, etc., than the photo- 
visual lens without a colour screen. 


6. Spectrohelio graphs . — Monochromatic images of the sun’s disc in 
K light wore obtained on 329 days, prominence plates on 248 days and 
Ha disc plates on 257 days. 

l-A 



7. Six-inch Cooke equatorial and spectroscope. — Work witli this 
instrument has been continued on the same lines as formerly for 

photographed atl ° nS ° f S ° lar Phenomena which cannot be readily 

, , 8 * Grating spectrograph. — This instrument was actively employed 

throughout the year in photographing solar and arc spectra. A continu- 

ous series of sunlight and Fe arc spectra was taken to test the constancy 

of the Sun arc displacement. Confining attention to the region 4337— 4531 

and to lines that are not subject to pole effect in the arc, it was found that 

some remarkable variations occurred amounting to several thousandths 

of an angstrom. The variations are of two kinds ; a general chaime 

affecting all the lines m the region studied, and a change affoctiSg 

particuiar lines or groups of lines. In the latter case measures of the 

distances separating the iron lines in the Sun, and similar measures of 

the iron lines in the arc, show that the variations are generally due to a 

slight instability of wave-length m the arc lines. In a few cases there is 

evidence that the solar lines are not absolutely fixed in their relative 

positions in the spectrum. Photographs of the iron arc under vailous 

conditions also indicate small changes of wave-length particularly in 

some plates taken for the purpose of estimating the displacement of 
lines sensitive to pole effect. & displacements of 

Experiments designed to indicate the cause of these anomalies have 
all given negative results. It is thought that they may possibly be duo 
to changes in the composition of the samples of impure iron Listed 
used as pole pieces ; or they may have significance in relation to tlm 
+n C + 11 ^-^ 1SCOVer ^ r ^sit many elements consist of two or more isotopes and 

of fhehotopefo? !™ lon * th ° f the Same ° rder are *>“* ^ th^spectra 

a eS n a ^ Cl1 i S a olie ^eing' concerned with very small 

a reversed ™ p racticabie by the method of superposing 

a reversed positive on a negative of the spectrum, whereby the displace! 
ments are revealed with certainty and estimated rapidly. 

9. Displacements of lines and Einstein's prediction. — Measures have 

l i + Nara y aiia Ayyar of the displacements at the sun’s polar 

limbs of the nitrogen bands near 3883. Fifteen plates of limfT 

St ? Carbo11 arc ’ , 10 P lates of spectra at the centre of the disc «ive the 
following mean displacements of ten prominent triplet handsel 0 16 

. T » angstroms. In Km/ sec. 

JNortli limb ... ... ... » a-aaci . 

ootifch. limb ... ... _i_ (V/ wjuq 

Opntvo of H-OOOSS + 0 68 

Centre of disc ... ... -4- 0*0043 + 0*33 

These values are very much larger than were obtained bv St Tohn 
for other groups of lines in the carbon arc spectrum, and taken bv them 
selves they appear favourable to Einstein’s thorny The svftemaSo 

be variablJ' C ° en n ° rth and KO " c:h indicat0K that the 7 displacement may 

Measures of limb spectra in high latitudes and with iron arc com 

parison also show the difference between north and south although these 

were photographed a year later than the carbon arc spectra Th? result? 
of this series of plates, taking the mean of ten lines, if as follows 

In angstroms. In Km/sec. 

sou^uSS::: ::: 

Centre of disc ... .W ::: ;;; ZS-0070 J Er47 

nressnre° shift 86 ntf^ ltS a ^® free ttom l )ole efCe ct in the arc and from 
3w.e e “S*-. 9, ul previous researches having shown that nressnre 
does not affect the displacements of the iron lines in the ™ 

results for these lines should he considered to he as important a test of 
the relativity theory as the measures of the nitrogen Wi ling. 
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, +1 Th 1 ? result that both band lines and iron lines are disnhiood 

at the limb by amounts that, if not in exact a^roomont with the 

S1 p? 1 f+f 1 °^ loi ‘ of magnitude appears favourable 

stances W1 fjtfi ^ But . th ® dia Plaeemont differs for different sub- 

has shown that tlun^ 11- ^ lnes 111 ^ 1G wimo substance ; and previous work 

wavcaoiT<Jtli rf rf T propo i' tlonallt / between displacement and 
wave long til. it the displacements are duo to a o-ra-vitntimioi 

thereforo, there must bo an unknown modifying- influence at work. 

I he measures of Venus spectra offer tlie most serious difficultv for 
they appear to show that the lino displacement only occmrs in Xe licdrt 
derived from the hemisphere of the Sun facing the Earth. V>llt 

^yh^thesis that motion in the line of sight is the only can so nf 
ic lino displacement has this great advantage, that all of the nnomnlies 
mentioned, including the Venus results, are readily exnlaiu or Sit 

involves H controlling action by the Barth whicIfif^V^M to 

, , ,o?;+ February and June twenty-one measura- 

ble plates of Venus and l< e arc were obtained, and ten ordinary davlhdit 

tlllM P°?° h ^ an ovo£te| S3 
bins ui cumswiiC.o gavo use to a serious and unexpected difficnl+v Pm* au 

clear afternoons the heating of a. wall by the Sm, sot up a H te tho 
masonry of the pier carrying the -rating and aftor suaset " teht 
movement ot recovery. It is believed that this made the "mtinl rotate 
thioiigh an angle, ot about 1 " during the exposures on Venus eausiiuA slight 
drift ;of the spectra and a broadening of the lines. Asthisl^ 

™ Venus U me-fsm-e? "f h,!' fl-’r]”"® ol '* Uo i,re ™«l the absolution linos 
unreliXlo S! displace, neats arc considered to „iyo very 

Tlie cuis(s ol tho trouble w?is not discovered and rectified until the 

middle of April when the wall was coni])lot(^ly tail away from all 

ii ox ion with Pier The February and March pla,t s wTdch » mild C 

given decisive results with regard to the wave-length of tho lines on the 

hidden face ot the Sun are unfortunately all affected bv this sonmwif 

- ^ 4 ° r ^»lts, Hun- arc, of tho plates measured’ are given in the 

following table in angstroms * ^ lvc n 111 mo 


10 control plakiH of daylight 
4 V<^mis piah^s in Kotruarv 


Mc^in unirlo 


r obruary 

March 

April 

May and June 


More ■ affootod 
litlOH. 

Hh 04)103 
+ 04)1(53 
+ 04)05)7 
+ 04)0(55 
+ 04MJH3 


OtiHH a/l’oci (*.<l 
iinoH. 

+ 0*003(5 
+ O4)09(> 

— 0*0000 
-04)033 
+ 0*0007 


The anomalous result for tho Fobnuirv ntitny ‘md +im wii.r i i 
values of tho March pb,tos arc prohaldy du'o^o^ the' " "ft 

ins. Tho April, May and Juno plates which are fr ^ from this defort 

fJTS accordance with tho excellent scii“ obtained te 

1,118 and t cl or rod to in tho last Annual Report. They show smallor sbif-'t« 

mmhithcs mtl ' 01 1>lat0K “ n<l a *<> -s y tho Zifo'ld 

wosteitTclrioeedim^^i'nP^t >,'* N °j:°mbor with tho planet near 
wesrem ( longafion and the series will bo continued until AnrillOW wlim 
it is hoped that a decisive result may be reached. ^\prn ia,a; wffen 

11 • Koto-Man of Vennx.--A.Ti inclination of 1° to 2° in tho linos of the 
Venus spectra was found in many of tho plates, and this would mvnonr to 
indicate a direct rotation of the planet in a period of between 20 ^a,nd ‘10 
hours, -further investigation shows however that this in tern rotation is 
not lustihed. It is probable that a spurious inclination mX be nrodSced 
when the diurnal movement is inclined to the spectrograph slitXdhX 
gnlarities in guiding are mainly in the direction of ffmhtAscensiou w 
m this case there will be a partial illumination of thl'slit ou ?ue ”ide or 
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tlie other according as the image is above or below its mean position on 
the slit, and. this will canse opposite displacements at the two edges of 
the spectrnm. Owing to this uncertainty nothing can vet be said regard- 
ing the true rotation period of the planet. 

12. Irregular displacements of spectrum, lines on the disc of the Sun . — 
Photographs of sections of the Sun’s disc have been made in the Ha 
region, and the region studied in the Sun and Fe arc plates. It was 
found that the irregular displacements discovered in 1918 by super- 
posing a reversed positive on a negative of the spectrum may be observed 
at the centre of the disc, but up to the present they have not been found 
very near the limb. It appears therefore that, unlike the displacements 
in the penumbrae of spots, they may be due to movements normal to the 
surface, or having a component normal to the surface. 

Summary of sunspot and prominence observations. 

13. Sunspots. — The following table shows the monthlv numbers of new 
groups observed at Kodaikanal, and their distribution between the 
northern and southern hemispheres. The mean dailv numbers of spots 
visible are also given : — 




January. 

February. 

March, 

4* 

IS* 

s 

•aiiiif 

i 

! 'i'FU* 

1 

August. 

September. 

October. 

November. 

December. 

Y ear. 


New groups .. 


24 

16 

23 

18 

16 

32 

18 

19 

18 

16 

12 

23 

235 

North 

... 

11 

11 

14 

8 

7 

13 

7 

2 

5 

7 

8 

11 

104 

South 

... 

13 

5 

9 

10 

9 

11) 

11 

17 

13 

9 

v 4 

12 

131 

Daily numbers 

... 

3*5 

4*2 

4*4 

3*5 

4*7 

6*4 

4*0 

4*3 

3*8 

3*9 

2*7 

3*2 j 

4*1 


Compared with the year 1918 there is a general decrease in spot 
activity amounting to 29 per cent in the case of new groups. The 
decrease is much greater for the northern hemisphere than for the south 
ern and there results a considerable preponderance of activity in the 
south. 

The approximate mean latitude of the spots was 10°*4 in the northern 
and 12°'5 in the southern hemispheres ; a decline of l°-4 and 2°1 respect- 
ively compared with the figures for 1918. 

A remarkable spot group was formed about August 12 on the east 
limb, on the 14th displacements of the brightly reversed Ha line rano-ino- 
from 6 A towards red to 5 A towards violet were observed at various 
points in the group. During the September apparition the group had 
become resolved into two large single spots very near together but on 
opposite sides of th6 equator. 

The number of bright reversals of the Ha line observed in the neioh- 
bourhood of spots was 296 whilst the number of displacements of this 
line recorded near spots was 180 of which no less than 136 were towards 
red. There were 57 dark reversals of D 3 observed. 

14. Prominences. There has been a slight decrease in prominence 
areas and a considerable reduction in numbers compared with the previous 
year. The mean daily areas derived from the Kodaikanal photographic 
records are as follows : — 




North. 

South. 

Total. 



1919 — January to June 

1-55 

1-81 

: 

3*36 



July to December ... 

1 1 

1*96 

2*09 

4*05 




Tlie mean daily numbers recorded decreased from 13 -6 for tlie first 
naif of 1919 to 11*3 for the second half ; the decrease Is mainly in the 
number of small prominences. 

Prominence activity has been considerable in the equatorial regions 
and as far as latitude 40° ; beyond this latitude a rapid decrease is shown 
and at 60 ' the activity practically ceases. Between 60° and the polos very 
small prominences or transient jots wore recorded. 

Metallic prominences greatly increased infrequency compared with 
the year 1918 and prominences showing displaced lines were also more 
frequently recorded than in the previous year. No displacement exceed- 
ing 6 angstroms at Ha was seen. There was the usual slight excess of 
displacements towards rod, 54 per cent of the whole number showing 
motion away from the Barth. ^ 

Prominences projected on the (disc as absorption markings gave the 
same latitude distribution as those observed at the limb. The mean areas 
are about 3 per cent, and numbers 17 percent less than in 1918 ; the 
decrease is therefore mainly in the number of smaller markings as in the 
prominences at the limb. 

The largest prominence photographed during the year attained its 


greatest development of 12 square minutes of arc on May ,29 when a groat 
part of it became detached from the Sun and ascended into space The 
angular rotation speed of the prominence, when visible as an absorp- 
tion marking between May 7tli and 13th, was found to be 14°28 per diem 
in agreement with the rotation speed of the reversing layer. 

15. ’Mayn-ciic observation. s*. — Continuous magnetograph records are 
obtained <>1“ declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey office, Debra Diun, and the results are 
published by the Survey annually. 

The declination magnetograpli was cleaned early in the year but 
owing to the excessive dampness of the magnetograph room it is very 
difficult to keep in good working order and it has been necessary to 
readjust it, several times. The earth inductor No. 45 hitherto in use "was 

replaced by 


sent to the Survey Department for repairs and has been 
No. 46 which has proved a, less satisfactory instrument. 

Twenty -six “great” and 176 “moderate” magnetic storms were regis- 
tered during the year, a, larger number of each designation than 
recorded in 1.918. 

The storm commencing August 11, 12 1 * 28“ I.S.T. ((j u 58“ 


wore 


was perhaps the greatest storm recorded since 1909 September 
large and very active spot group was developing at the east limb 


G.U.T.) 
25. A 
on the 


12th 

16. Workshop construction . — New iron mountings were made for the 
large collimator and camera, lenses of the 6-inch grating spcctrooraph 
These heavy parts were permanently fixed on the masonry pier by 
embedding them in asphalt. The collimator is provided with a focussing 
screw of 1 mm pitch and the camera mounting has a rack and pinion for 
focussing. The grating mounting was also improved and an iron cup 
containing mercury attached to it. The bnlb of a very sensitive thermo- 
meter- is immersed in the mercury. 

The 6-inch Cooke equatorial telescope was repaired and re-erected 
The heavy cast iron sleeve of the declination axis had been broken across 
near the end on the journey from Kashmir. A satisfactory repair was 
effected by turning down the broken end to an even cylindrical surface 
and shrinking a longth of steel tube on to it. This was then attached by 
screws to the larger portion of the broken sleeve. 

The old Shelton clock used in the speetroheliograph room for timin«- 
all photographs caused much trouble by repeated stoppages. As matters 



6 


were not improved by most careful cleaning and oiling, the expedient 
was tried which, had proved so very effective for the driving clock of the 
large siderostat and for other driving clocks ; this consists in adding one 
wheel to the clock of slightly larger diameter than the winding drum. 
The wheel was placed above the clock train and the end of the driving 
cord, usually attached to a fixed support, is attached instead to the 
middle of the winding drum and carried over the wheel and down to 
the weight pulley where it is made continuous with the cord passing 
directly down from the drum. In this way the driving force of the; 
weight is doubled and it falls at twice its former speed. The advantage 
gained consists in the reduction of friction at the drum axis due to 
the balanced pull on the drum. The mass of the weight might be 
halved or greatly reduced and it would seem that this would bo necessary 
to prevent the weight from unduly controlling the pendulum. However, 
since this arrangement was added no stoppages have occurred and the 
clock rate has proved so remarkably uniform that no change in the 
weight has been made. 

This clock is at least 130 years old. It was installed at the Madras 
Observatory at the foundation of that institution in the year 1791 It lias 
given excellent service throughout its long career, and it is hoped may 
continue to give accurate time for a further long period. 


17. Madras Observatory . — The transit instrument and the 8 -inch 
Equatorial telescope were cleaned and completely overhauled in Decem- 
ber, and the dome of the Equatorial was made to rotate satisfactorily' by 
removing one. of the supporting wheels ; this was in order to put more 
weight on the driving wheel and give it some resilience. This method had 
00011 ioixucL (jTxii 30 successful in Hie Ccisc of ^uotlioi* tx^oiiblcsoiiie doriio lit 
Kodaikanal. Tests of the solar definition and the definition of sla i s i 
daylight were made with the 8 -inch. As in previous trials the se(dm>- 
was found to be extraordinardy good near midday and it is considered 
that these observations have, with others, demonstrated the immense 
advantage for solar work of the proximity of the sea or other extern dod 
water surface. ' 


18. Time. The error of the standard clock is usually determined bv 
reference to the 16-honr signal from the Madras Observatory This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this observatorv The 
signal is received with accuracy on most days and all failure's are at 
once reported to the Postmaster-General, Madras. 

19. Meteorology . — Bye observations are made at 8 11 10' 1 md nti. 

div bnUu 1 ai ^ 6 w Eichard thermograph (wot and 

reco rder al s o ^co n t inu e i ^ \ anemograph and the sunshine 

ar^mgwle^hree^times^^ly 186 ' ° Wvatl ° ns tho »ephoscopo 

Pressure.— The average pressure for the year was 0-006 inch above 
normal. The mean pressure was above normal from Jmu-irv tn Si 
and August to October and below normal in the “emainin J 1 
the greatest excess being 0-029 inch in Febraarv onH fim 
0-038 in November. The highest pressure reSo?ded wa?s> 9 ?q 79 t?St i <l0±0 ' ct 
February 5 and the lowest 22-643 inches on July 30 lncllos 011 

Temperature .— The monthly mean temperature was above normal in 
every mouth, the mean for the year being 2 ° in excess. SI Zta ™ 
grass temperature for the vear was 27°-l on Januarv 17 minimum 

Humidity . — The mean humiditv for the yei was nomvil * 71 

7 e cenis * ^ year Wa " March «>. when tho h umidily As 

Rainfall. The total annual fall was 65 inches nr- k-k , 

normal. The wettest mouth was September when 11-63 i“v° S T-b° vl > 
17 days and the driest was February with 0-33 inches on one day^nly °”' 



except ^ toy ’ w ^ «onthK 

daily movement wan 9 fi& tyiiI^c, +\~> * vv * ^^teaci ol JN.Jn.JU. Tlie mean 

velocity was in defect in all months exSlme^ miles ' Tho mcan 

atmosphere as j iid|Ld' hy^tlie ^ visiib^^ ti-anspareiicy of the lower 

distant, was very near the avela^n 7 ° f tlie Nil « iriH ’ ab out 100 miles 

and October, below normal Tn Fehrmirv^ and ± M < ° U< ? was ,i 1 °? lna l 111 January 
the remaining months Tuh ^ Marcl1 aild above normal in 

Tll e total number of hours of bri^hf smislihm ^o^cUcut months, 

cent above normal. ^ sunsiinic was 2.565 which is 17 per 

earthquakes a ^^aimJfc 6 ! ?7 pendulum recorded ninety 

given in Appendix 1 durm * laBt ^ oai - details of the records am 

year. 1 Lib,a, - ,/ ' ° no hundred and seven volumes were bound during the 
distribution o ' f the promto*^ tho J alf -yearly 

lln tfSS but 01117 * 

of Nova Aquilae ” to tho “ Month]^ a paper on “ The Spectrum 

Society ”, Vol. 59, pa£n 468 nd J b -S Rc ^ al Astronomical 

“ Observatory ” : 1 ’ 1 otes 011 the following subjects to the 


i’ n ll i of the solar lines reflected I, v Verms 

Caleinm cIomlK in the milky wav .. . . ‘ 

,* rpj|‘‘ 1 11 ^Htion theory of (lepheid Variables 
1- ilie Moon in Davlieht 


22 . General.- 


Vol. 

42 

42 

42 

42 


pa^e. 

51 

85 
124 
88 ! > 


year. Mr. N«.my»^H°A K ^®r 0 h-^oMnw^ tory ha ?. worked well during tlio 

cxM.cti no- work of moasiiriin" innorner^lV 01 ^ Hatl sfil.ct 0 ry results in the 

positive on noRativo ™oSIod7 and Mr KrishlT A “for H1> ° 1 Ctra b >' th ‘‘ 

energy and perseverance in the uvmicrous “diotaS J f shown great 

I-Oiiuired, espe<-ia.lly in the sensitizing plates for ?hi > w C0HK ° H ^ ow 
lichoo i*ains. K}A P A <^os roi tlio Ha S]>ccti"o« 


Ivodaikanal, 
29 Lh J(nu«iri/ 1920. 


J. EVi£lIiBHEll, 

JJ tractor, Kodailianal and Madras 

Observatories. 


8 
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IT. — REPORT OF THE MADE AS OBSERY ATOE Y 

FOE THE TEAE 1919. 


Deputy Director 


Computer 
First Assistant 
Second Assistant 


Staff . — The followiiii** was the staff of tlie Madras Observatory during 
the year 1919 : — 

R. LI* Jones (Jan nary 1 to April 4). 
James Angus (April 5 to May 3). 

S. Solomon Fillai (May 4 to June 30). 

j Edward B. Ross (July 1 to December 
! 17). 

[ Edward Barnes (December 18 to 81"). 

S. Solomon Pillai. 

C. Cliengalvaraya Mudaliyar. 

P. Jayaram Mudaliyar. 


Mr. E. El. .Tones loft Madras on combined leave preparatory to 
retirement. Mr. Solomon Pillai was absent on privilege leave from 1st to 
31st October 1919. 


2. Time service . — Tire time gun at Fort St. George failed on 11 occasions 
out of 731 giving a percentage of success of 98’5. Of tlrosc failures one 
was due to a fault at tbe Observatory. Tiro gun was fired at 8 a.m. and 
11 a.m. instead of at 12 noon on November 11 on account of tbe anniver- 
sary of tlie armistice. Tire time ball at tbe Harbour failed altogether on 
one day. On four other days it failed at 1 p.m. but dropped correctly at 
2 p.m. Tbe 4 p.m. roll of signals was sent to tbe Central Telegraph office 
on every day and was received there correctly. 

3. Meteorological observations . — Eye observations were made four times 
a day and tbe record of self -registering instruments maintained as usual. 
Extra observations were taken for storm warning purposes and telegrams 
sent to Calcutta on 51 occasions and to Simla on one occasion. 


4. Buildings . — Tbe usual annual repairs to tbe office and quarters 
were carried out during tbe year. 

5. Instruments . — Tlie following is a list of tbe instruments at tbe 
Observatory on 31st December 1919 : — 


(a. ) Asf ronotn ic.ul . 

Eight-inch Equatorial Telescope — Trougbton. and Simms. 

Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. RiefLer, No. (51. 

Mean Time clock — J. H. Agar Baugli, No. 105. 

Do. with galvanometer — Shepherd & Sons. 

Meridian circle — Troughton and Simms. 

Portable transit instrument — Dollond. 

Tape chronograph — R. Fuess. 

Relay for use with the chronograph — Siemens. 

(7j) Jfoteorol orj ical. 

Richard’s barograph — No. 10, L. Casella. 

Do. thermograph — No. 29G37, L. Casella. 

Peander’s self-recording rain-gauge — No. 11(5, Lawrence and Mayo. 
Beckley’s anemograph — Adie. 

Sunshine recorder — No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq and Pli. Pellin. 

Barometer, Fortin’s — No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella (spare). 

Dry bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 38037, Negretti and Zambra (spare). 
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Wet bulb thermometer No. 94219, L. Caaella. 

Oo. <9°- No- 38037, Neyretti and. Zanibni (spare ). 

Dry maximum thermometer — No. 8581, Ne«retti and Zambi a. 

Dry minimum do. No. (59017, E. Casella. 

Wot 4°- <!<>• No. 91753, Negretti and Zambia. 

Sun maximum do. No. 197 (> 1 <S, Ne^retti and Zambra. 

Grass minimum do. No. 3377, Ne#n*etti and Zambra. 

Ram-«au«e (8" diameter) — No. 1042, Nemetti and Zambra. 

Moasuro glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

'Stop watch — No. A-3. 

The level error of tlie Transit Circle at tlie boeimiine of tlie year was 
H- 0 8 T;1. Very little change occurred in tire first two months. In tlie 
middle of Marcli it began to change in the usual manner and reached its 
maximum negative value — -I s * 81 in the middle of October. In the course 
of a few days of heavy rain at the beginning of .November it went through 
a rapid change in the rovei'sc direction. f-> 

6. Weather twin mart /. — The following is a suminarv of the meteoro- 
logical conditions at Madras during 1919 : — 

Presume . — The mean monthly pressure was normal in January 
x\pril and August, was below normal in June, November and December 
and above in the remaining months, the greatest excess being 0*075 inch 
in July and the greatest defect (H)65 inch in November. The hio-hest 
pressure recorded was 30*130 inches on the Oth and 15th January. 

Temperature. — The mean temperature of the air was normal in July 
and September and above normal during tlie remaining- months. The 
maximum shade temperature was below normal in July and September 
normal in March, October and December and above normal during- tlie 
other months. The highest temperature recorded was 108°*2 F. on May 21. 
The minimum in shade was above normal in all other months except 
September when it was below normal and in March., October and December 
when it was about normal. The lowest temperature recorded was 04°*5 F. 
on January 2. The highest sun maximum was 3(>4°*5 F. on September 1 
and the lowest on grass 6r*2 F. on January 2. 

II an> id it t /. — Tlio percentage of humidity was normal in March, below 
normal in May, June and August and above during the remaining months. 
The driest day in the year was June 8. 

Wind. — The wind velocity was in defect throughout the vear. The 
wind direction was normal from March to May and in December. 

(load. — The amount of cloud was above normal in February, June 
.November and December. The shy was loss cloud v than usual' durin<»- 
thti other months. 

Runshine . — The percentage of sunshine was above normal in July 
and September and below in all the other months. The total number of 
hours of bright sunshine during the year was 2206*3. 

llainfall . — The rainfall was above the average in March, Juno, July 
September and December and below in the remaining months. The 
greatest excess was 2*29 inches in July and the greatest deficiency 2 -09 
inches in May. Tlio total fall for the year was 50*78 inches on 90’ davs 
against an average of 49*02 inches. The monsoon rainfall from October 15 
to tlie end of the year was 27*24 inches. The heaviest rainfall on one 
day was 3*18 inches on September 28. 

The Observatory, Madras, ED¥AKD JBARJSIFS, 

31&*£ January 1920. Offy. Pep at y Director , JWadras Observatory . 


Tlie 
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APPENDIX I. 


STATION — KODAIKANAL OBSERVATORY. 
SEISMIC RECORDS. 


4> = 10° 13' 50" A. = 77° 28' 00' 


No. 


Date* 


1919. 
J anuary 


6 

7 

8 

9 

10 

11 


March 


12 


1919. 

T c 

T 

T 3 

January ... 

... 17*3 

2-9 

February ... 

17*4 

3*0 

March 

... 17*5 

3*0 

April 

[May 

... 17*0 

2*6 

17*0 

2*8 

June 

... 17*6 

2*6 


2343 metres- Suhxoil — Dock. 

^ppcu^ittini Milne’s Horizontal [Pendulum Seismograph. 


1919. 


July 

August 

September 

October 

November 

December 


18*0 

18*0 

17*8 

17*7 

17*9 

18*0 


A.\rrniTU3>E (^)- 


* 

Phase. 

< 

Time 

AM.T. 


Period. 

(Sec.). 

An. 

Ak. 


| 

H. 

M. 

s. 




1 ... 

eP 

1 

42 

18 





iL 

1 

49 

30 





M 

1 

50 

00 

... 


220 


F 

5 

47 

24 



6 

eP 

22 

47 

24 





eL 

23 

20 

18 





M 

23 

28 

00 



60 


F 

23 

39 

42 



18 ... 

eP 

6 

03 

18 





eD 

6 

08 

30 





M 

6 

09 

30 



240 


F 

6) 

28 

42 



12 ... 

cP 

13 

26 

24 





p 

13 

43 

48 




17 ... 

eP 

18 

30 

30 




18 ... 

F 

18 

41 

18 




eP 

16 

39 

06 





F 

16 

42 

30 




22 

eP 

5 

04 

54 





F 

r> 

10 

00 




2 ... 

eP 

4 

41 

48 





eD 

4 

44 

18 





M 

4 

59 

42 

... 


100 


F 

5 

45 

18 




2 

eP 

12 

07 

24 





F 

12 

58 

42 

... 



2 

eP 

13 

00 

42 





eD 

13 

08 

12 





M 

13 

16 

06 



'Vo 


F 

13 

58 

42 



9 ... 

eP 

3 

57 

54 





eD 

4 

34 

12 





M 

4 

50 

30 



ioo 


F | 

1 

5 

05 

48 



16 . 

I 

eP 

7 

48 

24 





eL 

7 

52 

12 





M 

8 

08 

12 



00 


F 

8 

24 

18 1 

** 

... 



Az. 


Distance 

(Km.). 


TH 3 

.>.°y 

2*7 

2*8 

2*8 

2 *(> 

2*0 


Ekmarks. 


There was another 
maximum (am- 
plitude 2 0 mm) 
at 39 23m *8 and 
a fresh series 
of comparatively 
large oscillations 
commenced then 
and lasted for 
about an hour. 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


Several widening^ 
of line. 


Becord faint as 
light was burn- 
ing low. light 
was put out at f>h 
9 m for marking 
the time on the 
sheet. 
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No. 


Date. 


Phase 


Time 

GKM.T 



1919. 



H. 

M. 

H, 

13 

March 

21 ... 

eP 

18 

07 

12 


April 


F 

18 

11 

54 

14 

2 

eP 

0 

41 

42 




eL 

0 

45 

54 




M 

0 

54 

54 

15 



F 

1 

10 

12 


7 ... 

eP 

10 

10 

00 

1(5 



F 

10 

12 

oo 


10 ... 

eP 

3 

39 

12 




F 

3 

41 

48 

17 

i 

! 


10 ... 

P 





eL 

4 

13 

48 

i 



M 

4 

15 

54 



10 ... 

F 

4 

23 

00 

18 


eP 

17 

13 

48 




F 

17 

17 

42 

19 


17 ... 

eP 

11 

40 

48 




eL 

12 

14 

OO 




M 

12 

32 

12 




F 

13 

59 

42 

20 


17 ... 

eP 

21 

32 

00 




eL 

22 

23 

30 




M 

22 

31 

30 




F 

23 

14 

OO 

21 


21 ... 

eP 

12 

21 

Of) 




iL 

12 

28 

48 




M 

12 

35 

OO 




F 

12 

54 

30 

22 


23 ... 

eP 

8 

08 

30 




F 

8 

20 

00 

23 


24 ... 

eP 

17 

29 

00 




F 

17 

3»7 

42 

24 


27 ... 

eP 

0 

30 

12 




eL 

0 

48 

OO 




M 

0 

50 

24 




F 

1 

10 

00 

25 


30 ... 

eP 

7 

3(5 

54 




e L 

7 

43 

00 




M j 

8 

22 

48 




m 2 

8 

20 

54 




M :t 

8 

31 

18 




m 4 

8 

34 

3(5 





8 

38 

42 




M < t 

8 

40 

24 




m 7 

8 

49 

30 




M»' 

8 

53 

30 




F 

12 

09 

00 

20 

May 

1 ... 

eP 

4 

00 

24 




F 

4 

08 

OO 

27 


1 ... 

eP 

5 

21 

00 




eL 

5 

29 

12 




M 

5 

33 

18 




F 

0 

09 

30 

28 


2 

eP 

3 

07 

48 




eL 

3 

14 

18 




M 

3 

17 

24 




F 

4 

13 

00 

29 


0 ... 

eP 

0 

31 

18 




F 

0 

33 

18 

30 


0 ... 

eP 

19 

30 

12 




eL 

19 

55 

00 




M 

20 

28 

30 




F 

23 

17 

24 

31 


7 ... 

eP 

5 

44 

24 




eL 

0 

02 

48 




M 

6 

07 

12 

32 



F 

6 

24 

24 


11 ... 

eP 

5 

35 

24 




F 

5 

38 

42 


Period. 

(Sec.). 



Distance 


Rbmj 


1 HO 


70 


050 


80 


no 


no 


1400 
1 550 
1 480 
1 450 
1470 
1550 
1500 
1 250 


220 


50 


450 


50 


Widening of line. 


Widening of line. 

Widening of line. 

No P.Ts. Tight 
was removed 

from 3h 59m to 4b 
3ni for changing 
sheet. P. Ts. 
probably occur- 
red during this 
interval. 


Widening of line. 


Widening of line. 
Widening of line. 


Widening of line. 


Instrument exa- 
mined at 4b 13m . 

Widening of line. 
In continuation 
of hour mark. 

P.T. merged in 
hour mark. 


Widening of line. 


4 
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No. 

Date. 

Phase. 

Time 

Gr.M.T. 

Period. 

(Sec.). 

Ami 

Ak. 

‘litud: 

Ak. 

E ('«)- 

Az. 



1919. 



H. 

M. 

s. 





88 

May 

22 

. . , 

eP 

12 

46 

18 









F 

13 

06 

48 





84 


23 

... 

P 












iL 

6 

21 

18 









M 

6 

25 

36 


- * ♦ 

200 






F 

6 

55 

48 





85 


27 

... 

eP 

18 

15 

86 


... 







F 

IK 

24 

54 





36 


29 

.. , 

eP 

11 

11 

54 









eL 

11 

19 

00 


... 







M 

11 

24 

36 


. . . 

50 






F 

11 

34 

06 





87 

J une 

1 

. . 

eP 

7 

05 

48 









eL 

7 

07 

18 









M 

7 

08 

18 


• » * 

50 






F 

7 

16 

30 





38 


1 

... 

eP 

15 

06 

12 









F 

15 

07 

48 





89 


7 

... 

eP 

14 

19 

12 









F 

14 

20 

42 





40 


7 

... 

eP 

14 

59 

06 









F 

15 

00 

24 





•41 


7 

... 

i 

15 

08 

00 

... 

... 

30 

... 

42 


10 


eP 

21 

14 

24 


i.. 







F 

21 

16 

24 





48 


'13 

. . . 

eP 

12 

20 

48 









F 

12 

23 

48 





44 


13 

. . , 

eP 

18 

48 

30 









F 

18 

51 

12 





45 


20 

... 

eP 

14 

02 

48 









F 

14 

04 

00 





46 


20 

... 

eP 

17 

40 

12 









F 

17 

41 

42 





47 


20 

... 

eP 

18 

17 

12 









F 

18 

19 

00 





48 


26 

... 

eP 

17 

39 

54 









F 

17 

46 

48 





49 


28 

... 

eP 

5 

18 

54 









eL 

5 

15 

54 






I 



M 

5 

18 

00 

... 


* 30 






F 

5 

27 

42 





50 


28 

... 

eP 

10 

44 

48 









F 

10 

46 

18 





51 


30 

... 

eP 

0 

43 

48 









eL 

0 

54 

36 









M 

0 

56 

42 

... 


50 






F 

1 

17 

12 





52 


30 

... ! 

eP 

5 

53 

48 









F 

5 

55 

42 





58 


30 

... | 

eP 

7 

40 

48 









eL 

7 

47 

54 









M 

7 

52 

36 



450 






F 

8 

20 

18 

... 

•• 


... 

54 

July 

4 


eP 

13 

01 

24 









F 

13 

03 

36 





55 


4 

. . 

eP 

13 

51 

36 









eL 

13 

52 

54 









M 

13 

55 

48 



ioo 






F 

14 

03 

00 





50 


8 

... 

eP 

21 

14 

36 









iL 

21 

29 

00 









M 

21 

34 

06 



! 1000 






F 

* 

V 


•* 




57 


14 


eP 

14 

36 

12 









eL 

14 

39 

18 









M 

14 

40 

18 



50 






F 

14 

51 

06 

... 

•• 


... 


Distance. 


Hem arks. 


"Widening* of line. 
No P.Ts. 


Widening of line. 


Widening of line. 

Widening of line. 

Widening of line. 

Earthquake of in- 
tensity IV* heard 
and felt. Dine 
displaced towards 
east. 

Widening of line. 

Widening of line. 

Widening of line. 

Widening of line. 

Widening of line. 

Widening of line. 

Widening of line. 


Widening of line. 


Widening of line. 


Aii* tremors during 
high wind were 
frequent during 
the month. 

Widening of line. 


The boom touch- 
ed the box at 21 i* 
86 m *7 and did not 
oscillate after- 
wards. Hence 
the end is not 
recorded. 
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Time 

a m.t 



Amplitude (u j 

Distance 

A 

(Km.). 


J3STo 

Date. 

Phase 

* 

Period 

(Sec.). 

An. 

A E . 

Az. 

Rbmarks. 


1919. 


- 

- 

— 

— . 

- 


JL ... 




11. M. 

2 14 







- — ._ 

58 

July 24 ... 

eP 

18 






; 



iL 

2 18 

24 





*•* 

1 



M 

F 

2 19 

24 

... 

... 

680 

... 

* * 

! 










Instrument examined, 
at 2ii 45 m . 

A ^ r t rei »ors due to 
Jighwind (35 miles 
an hour) were fre- 
quently recorded 

irom 27th to 31st. 



59 

August 3 

eP 

3 32 

30 






Widening of line. 


14 ... 

F 

3(5 

00 





... 

60 

eP 

17 40 

24 




. .. 

... 

* Widening of line. 



F 

17 53 

00 





** 

61 

25 

eP 

F 

20 17 

20 21 

00 

3(5 


... 



... 

Widening of line. 

62 

27 ... 

eP 

F 

5 58 

0 14 

42 

00 

... 

... 


... 

.. . 

Widening of line. 

63 

28 ... 

eP 

F 

20 02 
20 07 

48 

24 

... 


* 


::: 

Widening of line. 

64 

29 

eP 

r> 55 

30 




. . . 

... 




eL 

<> n 

18 




• • • 

... 




M 

0 18 

30 



320 


• * 



29 

F 

7 25 

24 



... 

■ • * 


65 

eP 

F 

8 40 

8 42 

42 

48 

... 



... 

... 

Widening of line. 

66 

31 ... 

eP 

17 38 

12 




... 





iL. 

17 44 

00 




* * 

* • ■ 




M, 

17 47 

54 



230 


■ 




M a 

1 18 22 

36 



180 


4I# 

* 


September 1 

F 

1 8 55 

3(5 




* 


67 

eP 

F 

20 34 

20 37 

3(5 

0(5 

... 



... 

... 

Widening of line. 

68 

12 ... 

oP 

7 03 

18 





. .. 




oL 

7 11 

3(5 









M 

7 14 

06 



~40 

* * * 

* « * 



13 

F 

7 19 

12 



... 



69 

P 

iL 

12 50 

42 



... 

... 


No P.Ts. 



M 

12 51 

00 



7n 


* * * 




F 

13 06 

21 






70 

13 ... 

eP 

! 13 42 

18 









cL 

13 43 

48 





• • * 




M 

13 47 

24 



‘on 

... 



71 


F 

14 02 

48 



... 



20 ... 

oP 

9 15 

24 



... 






oL 

9 30 

12 




. . . 





M 

9 32 

48 



’Ho 






F 

9 49 

00 






“72 

20 ... 

eP 

19 49 

42 



... 






iL 

1 9 54 

24 







73 


M 

F 

20 14 

20 50 

24 

48 



150 

... 



20 ... 

eP 

F 

21 55 

21 58 

54 

30 


... 


... 


Widening of line. 

74 

20 ... 

eP 

F 

22 ( )7 

22 1 1 

12 

30 






Widening of line* 

75 

76 

27 ... 

October 3 

oP 

F 

eP 

23 19 

23 26> 

10 37 

30 

42 

24 




. . . 


"Widening of line. 



iL 

10 40 

30 




;;; | 





M 

It) 41 

18 



70 




77 


F 

11 00 

48 






4 ... 

eP 

6 25 

00 






Widening of line. 

78 


F 

0 26 

06 







4 ... 

P 





*** 


No P.Ts. 



iL 

17 55 

12 







‘79 


M 

F 

1 7 57 

18 20 

42 

48 


••• 

210 


... 


4 ... 

eP 

F 

19 44 

1 9 53 

00 

00 

... 

... 

... 

... 


Widening of line. 

'80 

9 ... 

P 

. . . 




... 


No P.Ts. 



eL 

7 06 

06 









M 

7 09 

42 



Ho 

... 



81 


F 

7 18 

24 



... 



10 

eP 

2 10 

18 




. . . 


Widening of line. 

4*2 


F 

2 22 

30 






12 ... 

eP 

21 54 

30 









eL 

21 59 

12 




** 





M 

22 07 

00 



260 






F 

22 43 

48 

... 




1 



* No record from 18th 4>‘ to 19th 4>* 14- us the lamp did not burn. 
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Amplitude 00* 












Distan 




Time 


Period. 




No. 

Date. 

Phase. 

G-.M.T. 


CSec.) . 

An. 

Am. 

Az. 

/ \ 
(Kim 


1919. 


it 

M 

s 






83 

October 24 

eP 

20 

47 

24 


... 

** 





F 

20 

50 

00 






84 

31 

eP 

10 

18 

42 

* • * 







eL 

10 

22 

18 








M 

10 

25 

24 

» • • 


70 

... 




F 

10 

43 

48 

... 





85 

November 15 ... 

eP 

0 

20 

24 








F 

0 

24 

00 



... 

. . . 


80 

IS .. 

eP 

22 

19 

12 

... 


... 





eL 

22 

27 

OO 



... 





M 

22 

35 

18 


... 

90 





F 

22 

55 

30 



... 



87 

20 .. 

eP 

14 

84 

48 








eL 

15 

00 

48 








M 

15 

08 

48 



40 





F 

15 

25 

30 

... 





88 

December 14 

eP 

2 

00 

54 








eL 

2 

10 

42 








M 

2 

10 

12 


f 

oo 





F 

2 

85 

00 






81) 

20 ... 

eP 

19 

58 

42 

... 







eL 

20 

02 

48 








M 

20 

08 

00 


' ... 

’ 50 





F 

20 

25 

24 






90 

20 ... 

eP 

20 

45 

54 








iJL 

20 

52 

00 

... 







M 

21 

05 

54 



1 f>( ) 





F 

22 

23 

18 

... 

... 


! ... 



_ 

i 

_ _ . 


. - - . — 

- 

— 


1 



Kemakks. 


Widening of line* 


Widening of line. 



APPENDIX II. 

Latitude 1(P J.T nil" N. Height of Barometer cistern above mean sea level 7688 feet. 
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APPENDIX IAr. 

Kodaikanal mean hourly bright sunshine for the year 1919 . 


Month. 

1 





Hours . 







<1-7 

7—8 ; 

8-9 

9-10 

10—11 

11-12 

12-18 

12-14 

14-15 

15-10 

1C>-17 | 

! 

17-18 

•January 

0*22 

0*80 

0*81 

0*88 

0*92 

0*89 

0*84 

0*82 

0*79 

0*69 

0*01 

0*72 

K ebruary 

*5i 

*95 

*90 

•94 

•97 

*97 

•92 

*79 

*72 

*72 

•60 

*25 

March 

*02 

*88 

*92 

*90> 

•97 

*95 

-91 

*90 

*80 

*82 

*80 

*52 

April 

*44 

*82 

*88 

*91 

-94 

*89 

*84 

*75 

*04 

02 

*41 

*20 

May 

* 

*2< 1 

*08 

*81 

*88 

*85 

*78 

•71 

*01 

*40 

*29 

*25 

*12 

J u no 

•12 

I 

*40 

*51 

*00 

*70 

*01 

-59 

*52 

*29 

*25 

*20 

•08 

J uly ! 

•l.-i 1 

f 

*47 

*57 

*50 

*50 

*49 

•40 

*27 

*22 

*28 

*17 

•06 

August 

I 

*14 ; 

*50 

*72 

*04 

*59 

*01 

•52 

-28 

*24 

*20 

*12 

*04 

Kept ember 

•14 ! 

*42 

*51 

*0)2 

*50 

*45 

*20 

*29 

•22 

14 

*08 

•04 

Oct <> hot* 

*28 

*47 

*55 

*09 

*05 

*02 

•48 

*45 

*26 

J *28 

*22 

•05 

No votnbor 

| 

98 

•50 

*57 

*58 

*57 

*50 

-48 

•44 

*28 

*27 

22 

*06 


. *09 

*50 

| *04 

*0>8 

*77 

*08 

*01 

*55 

•55 

*48 

*40 

■ *02 

Mea n 

0*20 

0*0)2 

0*70 

<>•75 

<>•75 

0*70 

0*04 

0-58 

<>•50 

0 40 

0 26 

0*18 


APPENDIX V. 

Numbkh of* days in each month on which the NiJgiris were visible in 1919. 


i 

: 

Month. 

i - 

| 

1 Very clear. 

Visible. 

I 

Just, visible. 

Tops only 
visible." 

Total. 


j 

j January 

1 

. ! 

| 

8 

2 

2 

12 


j February 


14 

2 

i 

17 


March 

2 

8 

... 

2 

12 


April 


... 

... 

! 1 

1 


\ May 


8 

... 

1 

9 


! June 

! 

1 

4 

... 

... 

5 


.J uly 


11 

i 

... 

11 


August 

... 

8 

4 

... 

12 


September 

2 

9 

1 

1 

12 


October 

1 

11 

... 

... 

12 


November 

2 

10 

... 

... 

12 


December 

... 

U 

1 

1 

12 j 


i 

Total 

i ... 

9 

102 

It) 

9 

120 
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+ means above normal : - means below normal. 
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APPENDIX VII. 


ABSTRACT of the Mean Meteorological Condition of Madras in the year 19 19 compared 

with the average of past years. 


Moan values of 


Reduced atmospheric pressure 
Temperature of air 

Do. of evaporation 

Percentage of humidity 

Greatest solar heat iu vacuo 
Maximum in shade 
Minimum in shade 

Do. on grass 

Rainfall since January 1st on 90 days 
General direction of wind 

Daily velocity in miles 

Percentage of cloudy sky 

Do. of bright sunshine 


1919. 

Difference 

from 

Average. 

29*851 

0*005 below. 

29*854 

82*5 

1*5 above. 

81*1 

75*9 

1*4 above* 

74*5 

74 

2 above. 

72 

149*8 

10*1 „ 

159*7 

91*2 

| 0*4 „ 

90*8 

75*1 

1*4 

74‘7 

74*5 

2*4 

71*9 

50*78 

1*75 ,, 

49*02 

K.F. 

Nil. 

S.E. 

122 

49 below*. 

171 

47 

*> 

49 

50*0 

H'4 

58*4 


DURATION and quantity of the wind from different points. 


From 

r/2 

r-» 

Miles. 

From 

si 

Miles. 

1 

From j 

jit 

Miles. 

From 

Si 

Miles. 

O 

M 



c 

w 


1 

o 

W 



M 


North. 

1 95 

' 1054 

East . 

1 

10K | 

! 

518 

South. 

140 

759 

West 

255 

1895 

N. by K. 

554 

1 045 

E. by S. 

501 

1274 

S. by W. 

2 18 

1 105 

W. by N. 

170 

1 100 

N.N.E. 

229 

1454 

E.S.E. 

250 

1205 

S.S.W. 

150 

797 

W.N.W. 

142 

880 

N.E. by N. 

281 

1959 

H.E byE. 

717 

5545 

S/W. by S. 

188 

1052 

N.W. by 
W. ' 

105 

724 

ISLE. 

155 

977 

S.E . 

557 

5275 

N.W. 

217 

1 1 59 

N.W. 

58 

552 

N.E. by E. 

155 

827 

S.E. by S. 

901 

5907 

S.W.byW. 

215 

1241 

N.W. bv 
N. ~ 

5(5 

200 

E.N.E. 

75 

451 

S.S.E. 

518 

2595 

W.K.W. 

199 

1554 

N.N.W. 

57 

1 95 

E by N. 

144 

591 

S. by E. 

290 

1(578 

W. by N. 

510 

2074 

N. by W. 

159 

555 


There were 1174 calm hours during the year. The resultant corresponding to the above 
numbers is represented by a 8.E. by S. wind, blowing with a uniform daily velocity of 29 miles. 
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Annual total 195 '334 |229 281 |155 133 ,76 144 ; 108 301 ;256 717 557 901 ;318 290 146 ,218 

i ' 1 1 ! 
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APPENDIX XI. 


Madras Observatory. — Wind, cloud and bright sunshine, 19X0. 


Motvih. 

Wind resultant. 


Cloud (0- - 

10). 


Bright, sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 
per day. 

Greatest, 
number 
of hours 
in a day. 


MILKS. 

POINTS. 






nouns. 

HOURS, 

J jmu ary 

71 

N.E. by E. 

8*5 

4*9 

8*5 

2*4 

8*0 

7*8 

8‘8 

February 

85 

E.S.E. 

2*6 

4*5 

2*7 

1*2 

2*8 

8*4 

10*8 

March 

108 

S.E. 

1-8 

2*4 

0*7 

0*8 

1*8 

8-4 

10*0 

April 

161 

S.E. by S. 

4*4 

8*8 

1*8 

1*8 

2*7 

8*0 

10*1 

May 

100 

S.S.E. 

:v6 

8*2 

4*0 

2*4 

8*8 

7*2 

9*4 

-June 

106 

w.s.w. 

<5*0 

5*0 

9*2 

7*0 

7*1 

8*5 

7*7 

July 

81 

S.W. by S. 

7*1 

5*8 

0*2 

0* 1 

0*8 

4*0 

8*8 

August 

92 

W.S.W. 

0*8 

5-6 

7*0 

0*2 

0*0 

4*0 

9*1 

September 

49 

S.S.E. 

5*5 

5*4 

5*4 

8*4 

4*9 

5*8 

9*9 

< ) etcher 

12 

N N.E. 

5*4 

0*1 

0*0 

4*0 

5*7 

4*9 

9*7 

November 

58 

N.E. by N. 

6*8 

7*2 

0*8 

4*4 

o-i 

4-8 

9*1 

December 

125 

N.N.E. 

O' 5 

6*7 

0*7 

5*0 

0-4 

4-0 

8*8 

Annual 

29 

S E. by S. 

4*0 

51 , 

1 

5*1 j 

8*8 

4*7 

0*1 

... 
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KOD A1 K AJN AL A AD MADRAS OBSERVATORIES. 


I.— REPORT OF THE KODAIKANAL OBSERVATORY 

FOR THE YEAR 1920. 


Staff. — Tlie staff of tlio Observatory on December 31, 1920, as 

reorganised by the Government of India, was as follows : — 

Director . .. . .. •*- J. Kvershed, F.R.S. 

Assistant Director • •• --- T. Royds, D.Sc. 

f A. A. Narayana Ayyar, B.A. 

r ! P. R. Chidambara Ayvar, B.A. 

Assistants ... -■* j S. S. Ramaswami Ayyangar, B.A. 

[ 8. Balasundaram Ayyar. 

{ b. N. Krisbnaswann Ayyar. 

R. Krishna Ayyar. 

8. N. Krishna Ayyar. 

Temporary Recorder — K. R. Viswanatha Ayyar. 

The subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, six peons, one boy peon for the dark room and two 
lascars. 

The Director was absent on combined leave from 26th May to 15th 
December 1920, Dr. Royds acting as Director and Mr. A. A. Narayana 
Ayyar as Assistant Director. 

2. Buildings and grounds. — The Magnetic Observatory and the two 
domes in the main building were painted during the year and the Depart- 
ment of Public Works was engaged at the end of the year in extending 
the motor house in order to make it suitable for a now pump. Repairs 
to the wire fencing of tlio Observatory compound referred to in the last 
report have not yet been completed. 

3. Instruments . — The 15 -inch lens borrowed from the Nizamiah Obser- 
vatory has been in constant use during the year for spectrographic 
research work. A 30° reflecting prism of 4-inch effective aperture has 
boon received from Messrs. Hi Igor, Limited. It is intended to use this 
prism in combination with two 45° prisms for the lift spoctroholi ograph, 
replacing the Mioholson grating at present in use. Some preliminary 
tests of the performance of the combination encourage the hope of getting- 
improved results with much shorter exposures. 

4. Weather conditions. — The rainfall for the year was again in excess 
of the average, and the conditions in some months were very unfavourable 
for astronomical work. This applies especially to the month of November 
when there were twelve consecutive days when no solar observations 
were possible. The moan definition in the north dome before 10 a.m. was 
2-9 on a scale in which 1 is the worst and 5 the best. There wore 
thirty-four days only when the morning definition was estimated as 4 or 
over. i i 

5. Photoheliograph. — Photographs on a scale of 8 inches to the Sun’s 
diameter were taken on 321 days, using the 6 -inch visual achromatic 
object glass and a green colour screen. 

6. Spectrohelio graphs. — Monochromatic images of the Sun’s disc in K 
light were obtained on 331 days, prominence plates on 286 days and Ha 
disc plates on 273 days. 

7. Six-inch Cooke equatorial avid spectroscope. — Work with this 
instrument has been continued on the same lines as formerly for 
visual observations of solar phenomena which cannot be readily 
photographed. 
l-A 
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8. Grating spectrograph . — Photographs of sunlight and iron arc 
•spectra were obtained during every month of the year, and spectra of 
sunlight reflected by Venus were photographed on fifty mornings during 
January , Tebruary and March, and on eight evenings in DecemboS 
bpectrum photographs were also obtained of sections of the Sun’s disc 
including sunspots when the definition was good and other conditions 
iavourable. 


Measures of the sunlight and Fe arc spectra by Mr. Narayana Ay yar 
indicate a rather large range of variation in the shifts of the solar lines’ 

a values *<??* th P year are in excess of those for 1919 by about 

O 002 A. Measures of the Venus spectra taken early in the year when the 
angle Venus- Sun -Far th exceeded 90° give mean shifts about 0 005 A. 
smaller tlian tliose measured in tlie control plates of direct sunlight. 
Ihe .December plates so far as they have been measured give nearlv 
normal values, the angle at the Sun being then about 70°. 


Trials of the effect of altitude gave negative results, the wave-lengths 
measured when the planet was at a mean altitude of 20° being the same 
as those observed at a mean altitude of 40°. 

-By . the use of Barnet “Ultra Bapid ” plates hypersensitised with 
ammonia it has been possible to photograph Venus spectra with a very 
narrow slit, and these are the finest plates hitherto obtained. They «i ve 
no evidence of an inclination of the lines due to a rotation of the planet 
when the terminator is placed normal to the sli t p 

A special ultra-violet spectrograph was erected temporarily, using a 
parabolic grating and a quartz collimating lens. Spectra were obtained 
St « S + WOst -4 mbs 0± , §un in the region of the ammonia band 
- T aS ^ e . m °nstrated by the displacements due to the solar 
rotation that this band is of solar and not telluric origin. 

Some comparison spectra of Venus, and of sunlight reflected from 
white paper, have been, obtained with the prism spectrograph and para- 
bolic mirror, to get evidence on the absorbing effect of Venus’ atmosphorl 

°^, £ be displacements, Sun — arc, of some of the cyanogen 
minds in the first head near x 3883 have been completed and publishSlin 
Kodaikanal Observatory Bulletin ISTo. 64. ^ P onsnea m 


Summary of sunspot and prominence observations 

9. Sunspots^ The following table shows the monthly numbers of new 
groups observed at Kodaikanal, and their distribution between the nortlT 

also givenV hemis P heres - daily numbers of spote vUwe 



January. 

! 

February. ! 

! 

March. 

April. | 

1 

I 

£ 

s 

June. 

!>> 

3 

August. 

September. 

October. 

November. 


New groups .. 

11 

19 

13 

10 

18 

12 

9 

9 

9 

12 

1 

7 

North. 

6 

9 

6 

5 

12 

f> 

4 

5 

4 

7 

4 

South 

5 

10 

7 

5 

6 

6 j 

5 

4 

5 

5 

3 

Daily numbers 

2-9 

4*4 

2*9 

1*4 

2-7 

2*7 

2*3 

1*8 

2*0 

3*5 

1*9 

— 
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CD 

,-Q 
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12 

4 

8 

2*8 


Year. 

141 

72 

r>9 

2 * 6 - 


i-. yvzbr mere was a decrpaqp of ac\ 

m the case of new groups. The decrease is much greater ii/the soutW^ 
hemisphere than m the northern. 11 trLe southern 

hemisphemr° Xlmate “““ latitude of the spots was 11=1 in both 

An extensive group of spots, which durino- 
the central meridian on January 1-2, returned n,f lesf^an flve^iSIs, 



and finally disappeared in May. It is noteworthy that the meridian 
passsages were on all occasions associated with magnetic storms. The 
very great storm of March 22nd and 23rd was one of these and occurred 
during the fourth meridian passage of the group. 

The number of bright reversals of the Ha line in the neighbourhood 
of spots was 298 whilst the number of displacements of this line observed 
near spots was 169. There were 129 dark reversals of D 3 observed, whilst 
only 57 were soon in 1919. The increase is probably connected with the 
increase in number and area of the Ha absorption markings, indicating 
increased density in the prominences both of hydrogen and helium. 

10. Prominences . — The mean daily areas in square minutes of arc, 
derived from the photographic records are as follows : — 


! 


North. 

South. | 

Total. 



11)20— January to June 

1 *<)<) 

2‘34 

4*33 



July to December 

2-10 

[ 1 

2*17 

4-27 



These figures show a slight increase over those of the previous year. 
The mean numbers increase from 13\2 for the first half year to 15*9 for the 
second. 


The general distribution in latitude has remained essentially the 
same as in 1919 notwithstanding some fluctuations in the different zones 
of activity, and between the northern and southern hemispheres. No 
largo prominences have boon observed in the polar regions above latitude 
60°. 

Metallic prominences were fairly numerous in the sunspot zones, and 
displacements of the hydrogen linos wore also frequent. The displace- 
ments towards red again slightly exceed those towards violet at the limb, 
and on the disc near spots 73 per cent of the whole number were towards 
red. 

Prominences photographed on the disc as absorption markings show 
an incrcaso in area, of 38 per cent compared with 1919 ; their distribution 
in latitude was identical with that of the limb prominences. 

A striking change has occurred in the distribution between east and 
west. In previous years up to 1919 there has always boon an excess of 
absorption markings on the eastern hemisphere of the Sun, but in 1919 
this excess was negligibly small and in 1920 there is a marked excess west 
of the meridian, the areas of those on the east sido being only 47*5 per 
cent of the whole. About the same western preponderance is shown also 
by the prominences at the limb, and the western prominences wore also 
about 14 per cent brighter than those on the oast limb. 

A great eruptive prominence was photographed on December 31, on 
the west limb. It bore a striking resemblance to the prominence of 1919 
May 29 and occupied the same region of latitude, extending from + 5° 
to — 42° as an immense arch. Between 8 h and 10 h I.S.T. the prominence 
reared up to a great height and rapidly faded, the highest parts ascending 
to 16' above the limb. 

In a detailed study of the Ha plates Dr. Boyds has brought out 
several new features regarding the absorption markings (see Kodaikanal 
Observatory Bulletin, No. 63) and in studying the prominence data for 
the interval 1913 — 1920 for periodicities he finds that periods of 13 and 
7^ months are the principal features of the periodogram, as was the case 
also during the interval 1905 — 1912. 

11. Magnetic observations . — Continuous magnetograph records are 
obtained of declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records a.re 
2 
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made over to the Magnetic Survey Office, Dehra Dun, and the resnlts are 
published by the Survey annually. 

Twenty-eight “ Great ” and 1.26 “ Moderate ” magnetic storms were 
registered dnring the year. The storm commencing March 22, 9 h 14™ 
was one of the greatest recorded at Kodaikanal, and dnring the more 
violent fLnctnations there was considerable disturbance of the Indian 
Telegraph service. This storm ocenrred during the meridian passage of 
a great spot group, and, as mentioned on page 3, magnetic storms were 
recorded at every meridian passage of the group, that is, during five solar 
rotations from January 1st to April 18th, at 27 day intervals. Subsequent 
records show that while the spot disturbance had subsided in May, 
magnetic storms continued to recur at 27 day intervals during 7 more 
solar rotations. The storms of April 18th and May 14th were recorded 
as “ Great, ” those of June 11th, July 8th, August 4th and August 30th as 
“■Moderate,” September 27th as “Great,” October 24th and November 
21st as “ Moderate.” 

12. Pyr heliometer . — Measures of the solar radiation were made by 
Dr. Boyds with the Angstrom pyr heliometer No. 73 on cloudless days 
yrhenever opportunity offered, and the results are given in the following 
table. In this E is the solar constant, or the amount of heat which 
would be received outside the earth’s atmosphere, in calories per square 
centimeter per minute and a is the transmissive power of the earth’s 
.atmosphere. The instrumental constant supplied by the makers has been 
used to determine E but the values require to bo multiplied by an 
undetermined factor in order to compensate for the absorptive power of 
the pyrheliometer being less than its assumed value. 


Date. 

E. 

a . 

Remarks. 

Date. 

E. 

«. i 

Remarks. 

1920. 

J anuary 21 
„ 21 
„ 5i7 

„ 28 

.February 4 . . 

„ 9 

„ O 

1-820 

1-902 

1*856 

1-766 

1*692 

1*778 

1-850 

0-878 

0-81.7 

0-848 

0-808 

0-909 

0-805 

0-881 

Forenoon. 

Afternoon. 

1920. 

February 16 

” 23 11. 

25 

March 1 

„ 8 

1 *732 
1*710 
1*749 
1*778 
1*783 

1 738 

1 740 

0*884 

0*878 

0*901 

0 900 
0*903 
0*908 
0*809 

■ 



13. Time . — The error of the standard clock is usually determined bv 
reference to the 16 hour signal from the Madras Observatory. This fs 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this Observatory. The 
signal is received with accuracy on most days and all failures are at once 
reported to the Postmaster-General, Madras. 

14. Meteorology . — Eye observations are made at 8 h , 10 h and 16 h local 
mean time as in former years. The Bichard thermograph (wet and 
dry bulb) and barograph, the Beckley anemograph, and the sunshine 
recorder also continue in use. Cloud observations with the Nephoscope 
are made three times daily. The meteorological means for 21 years have 
been worked out and are printed as appendix VI with this report. There 
is little change in tlie adopted mean values excepting 1 rainfall which is 
now 61 89 inches instead of 59*55, and the mean temperature has increased 
from 56°-3 to 57°*0. In the following paragraphs “ mean” values refer to 
the new 21 year averages. 

Pressure . — The mean pressure for the year was normal. The monthly 
means show that it was below normal in January, March, April and 
November and above normal in Eebruarv, May, June and July The 

iigieBt pressure recorded was 22 946 inches' on January 8, and the lowest 
22*671 on October 5. 


Temperature. 
■above normal in 


—The monthly mean temperature in the shade -was 
all . months except January. The highest temperature 



recorded during- the year was 75°-5 on May 8, and the lowest was 39°"6 on 
December 23. The maximum temperature in the sun was below normal 
by 16° in September and November. In the remaining months it was not 
far from normal. The lowest minimum on grass was 24° T on December 
28 . 

Humidity. — The mean humidity for the year was 1 cent below normal. 
The driest days in the year were January 18 and March 25 when the 
humidity was 7 cents only. 

Jiainfa.il. — The total rainfall was 6546 inches or 3*57 inches above 
normal. There was an excess of 5 89, 5'58 and 7-71 inches in January, 
September and November, respectively. The greatest defect was 4'68 and 
4‘02 inches in the months of October and December respectively. The 
driest month was March with only 0T0 inch. 

Wind. — The wind directions were nearly normal in all months except 
May, October, November and December. The air movement was below 
normal in January, and from April to September inclusive and in Dec- 
ember. It was above normal in February. 

Transparency of the atmosphere. — The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris about 100 miles 
distant was much below the average. 

Cloud, and sunshine. — The percentage of clear shy was above normal 
in February and December, and below normal in April and November. 
During the other months it was normal. The total number of hours of 
bright sunshine was 2258 which is 5 per cent above normal. The total 
number of hours of sunshine in November was 59*2 only, the average 
being 1328. 

15. Seismology. — The Milne horizontal pendulum recorded eighty-five 
earthquakes, as against ninety during the previous year. Details of 
the records are given in Appendix I. 

16. Library. — Eighty volumes were bound during the year. 

17. 'Publications. — Four bulletins with the following titles wore 
published during the year: — 

No. EXIT. Summary of prominence observations for the second 
half of the year 1919, by J. Eversliod, F.lt.S. 

No. EX Til. Some features of JLa dark markings on the sun, bv 
T. Boyds, D.Sc. ’ J 

No. EXIT. On the displacements of the triplet bands near x 3883 in 
the solar spectrum, by J. E voi*shod, F.Tt.s. 

No. EXT Summary of prominence observations for the first half of ' 
the year 1920, by T. Boyds, D.Sc. 

In addition the Director has contributed an article with the following 
title “ The displacement of the lines in the solar spectrum and Einstein’s 
prediction ” — Observatory 43, 153. 

Kodaikanal, j. EVEBSHED, 

ls£ February 1921. Director , Kodaikanal and Madras 

Observatories- 



6 


II.— REPORT OF THE MADRAS OB SERA ATOPY 

FOR THE YEAR 1920. 


Staff . — The staff of the Observatory during the year 1920 was as 
follows : — 


Deputy Director 


Time Assistant 


Observers 


...-I 


i 

L 


Edward Barnes (January 1 to April 30) 

C. Chengalvaraya Mudaliyar (May 1 to 
June 30). 

Edward Barnes (July 1 to December 
31). 

S. Solomon Pillai (January 1 to October 
24). 

C. Chengalvaraya Mudaliyar (January 1 
to July 2). 

P. Jayaram Mudaliyar (January 1 to 
December 31). 

S. S. Ranga Acharya (July 3 to Dec- 
ember 31). 


A revised scale of pay was sanctioned by the Government of India 
for the non-gazetted staff of the Madras Observatory with effect from 1st 
July 1920 and the designations “Computer” and “Assistants” were 


changed to 


“ Time Assistant ” and “ Observers ”, respectively. 


Mr. S. Solomon Pillai was, absent on privilege leave from 1st to 27th 
May and on leave on private affairs from 28th May to 30th Juno. Ho 
retired from service on the evening of 24th October. 


Mr. C. Chengalvaraya Mudaliyar was transferred to the Meteorological 
office as Weather Assistant on July 2. Mr. S. S. Ranga Aoharya was trails- 
ferred from ELodaikanal to Madras and took up his duties as Observer on 
July 3. 


2. Time service . — The time gun at Fort St. George failed on 27 occasions 
out of 732 giving a percentage of success of 96‘3. Although most of tlio 
failures were due to faults outside the Observatory, yet it would appear 
to be desirable that the apparatus and instruments both at the Observa- 
tory and at the Fort be completely renewed. These have been in use for 
many years and have become much worn. The gun was fired at 8 hrs anti 
11 hr s instead of at 12 hrs on November 11 on account of the anniver- 
sary of the armistice. The time ball at the Harbour failed altoo-ether on 
one day. On four other days it failed at 13 hrs but dropped ' correctly 

lirs - Tlie 16 llr ro11 of signals was sent to the Central Toloo-raph 
Office on every day. 

3. Meteorological observations . — Eye observations were made daily at 
o hrs, 10 hrs, 16 hrs and 20 hrs local mean time as in former years 
and the records of self-registering instruments were maintained as usual! 
Extra observations were taken for storm warning purposes and telegrams 
were sent to Calcutta on 36 occasions and to Simla on three occasions. 

4. Building s . — The usual annual repairs to the office and Quarters 

were carried out during the year. ^ 

5. Instruments. The following is a list of instruments at the 
Observatory on 31st December 1920 : — 


(a) Astronomical. 

Eight-inch. Equatorial Telescope — Troughton and. Simms. 
Sidereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. 61. 

Mean Time clock — J. H. Agar Baugh, No. 105. 

Do. with galvanometer — Shepherd & Sons. 



Meridian circle — Troughton and Simma. 

Portable transit instrument — Dollond. 

Tape chronograph — R. Pness. 

Relay for nse with the chronograph — Siemens. 

(&) Meteorological. 

Richard’s barograph — No. 10, L. Casella. 

Do. thermograph — No. 29637, L. Casella. 

Peander’s self-recording rain-gange — No. 116, Lawrence and Mayo. 

Bccliley’s anemograph — Adie. 

Sunshine recorder — No. 149, L. Casella. 

Nephoscope — Mons Jules Daboseq and Ph. Pellin. 

Barometer, Fortin’s — No. 1771, L. Casella. 

Do. do. No. 725, L. Casella (spare). 

Do. do. No. 1420, L. Casella (spare). 

Dry bulb thermometer — No. 94221, L. Casella. 

Do. do. No. 38037, Negretti and Zamira (spare). 

Wet bulb thermometer — No. 94219, L. Casella. 

Do. do. No. 38037, Negretti and Zamira (spare). 

Dry maximum thermometer — No. 8581, Negretti and Zamira. 

Dry minimum do. No. 69017, L. Casella. 

Wet do. do. No. 91753, Negretti and Zambra. 

Sun maximum do. No. 127618, Negretti and Zambra. 

Grass minimum do. No. 3377, Negretti and Zambra. 

Rain-gauge (8" diameter) — No. 1042, Negretti and Zambra. 

Measure glass for above. 

Rain-gauge (5" diameter). 

Measure glass for above. 

Stop watch — No. A 3. 

The level error of the Transit Circle at the be "inn in,n of the year was 
0*23. It changed gradually till it reached its maximum negative value 
— 10T9 in the third week of October. .As a result of continued and 
heavy rain during the remainder of the month it went through a rapid 
change in the reverse direction. This change continued during Novem- 
ber, by the end of which a value of — 2 B *18 had boon attained. After a 
slight rise, it remained fairly steady at about — 2 S *56 during December. 
The rate of rhe Ilicfler clock has varied considerably during the year. 
This may he due partly to the somewhat abnormal meteorological con- * 
ditions, but this would not appear to entirely account for the behaviour. 

6. Weather summary . — The folio win" is a summary of the meteoro- 
logical conditions at Madras during 1920 : — 

Pressure. — Tho moan monthly pressure was normal in February, 
April, May and October, above normal in August and below normal 
during tho other months. The greatest excess was 0*013 inch in August 
while the greatest deficiency was 0 048 inch in November. The highest 
pressure recorded was 30*116 inches on January 8. 

Temperature . — The moan temperature of tho air was normal in 
April, May and December and above normal throughout the remainder 
of tho year. Tho maximum shade temperature was normal in January, 
March, April, October and November and above normal during tho other 
months. The highest temperature recorded was 108 *7 on tho 6th May. 
The minimum in shade was normal in April and May, bolow normal iii 
December and above normal during the other months. The lowest tem- 
perature recorded was 62°*8 on December 4. The highest sun maximum 
was 166°*7 on April 19 and tho lowest on grass 58°*8 on December 4. 

Humidity. — The percentage of humidity was about normal through- 
out the year. The driest day in the year was June 23. 

Wind. — The wind velocity was above the average in November, but 
it was in defect in all other months. The wind direction was almost 
normal during the year. 

Cloud . — The amount of cloud was above normal in April and Nov- 
ember, below normal in February, June and December and about normal 
during the other months. 
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Sunshine . — The percentage of sunshine was normal in August, 
above normal in February, June, September and December and below 
normal during the other months. The total number of hours of bright 
sunshine during the year was 2862*2. 

Rainfall . — The rainfall was above, the average in January, October 
and November and below in the remaining months. The greatest excess 
was 16*87 inches in November and the greatest defect 5*27 in December. 
The total fall for the year was 63*89 inches on 78 days compared with an 
average of 49*02 inches. The monsoon rainfall from 15th October to the 
end of the year was 50*22 inches. The heaviest rainfall on one day was 
7*61 inches on October 27. 

Storm— A storm passed over the extreme south of the Presidency 
during the first few days in January and caused heavy rain on the 
Coromandel Coast. During the year several disturbances approached the 
Circars Coast but passed away to the north. Towards the end of October 
a shallow depression formed in the south of the Bay and caused very 
heavy rain over the south of the Presidency. During the third week of 
November, conditions were very disturbed in the south-west of the Bay 
and the exceptionally heavy rains received in the south of the Carnatic 
caused serious floods and interrupted railway and telegraphic communi- 
cation with Ceylon and the extreme south for several days. Ncgapatam 
received as much as 32*85 inches of rain in 10 days at this period. 

The Observatory, EDWABD BABNES, 

Madras, 14:th January 1921. Offg. Deputy Director. 
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48 

... 

... 

40 

. . . 

... 




F 

8 

33 

06 


... 

. . # 





4 



12 


No. 

Date. 

Phase. 

Time 

G-.M.T. 

Period. 

(Sec.). 

Amplitude (u). 

Distance 

(A). 

Remarks. 

An. 

Ae. 

Az. 


1920. 



H. 

M. 

s. 





■ 


71 

October 28 


eP 

13 

10 

30 

... 

••• 

, .. 

... 






eL 

13 

23 

18 

• « « 



... 

• • * 





M 

13 

26 

24 

... 


50 

... 

... 


72 

28 

■ * * 

F 

eP 



? 

9 

... 


... 

... 


| Overlapping. 




eL 

14 

09 

00 

, , 


. . . 

* « • 

... 





M 

14 

20 

18 

. , 

* ♦ < 

120 

ft ft • 

... 





F 

34 

58 

42 

• ft • 

*#* 

. . 


... 


73 

November 3 

mmt 

eP 

15 

55 

30 

... 

. . . 



... 





eL 

16 

07 

48 

• ft • 

* • • 


* * • 

... 





M 

16 

08 

48 

... 


40 

... 

... 





F 

16 

17 

00 

* * • 


. „ 


... 


74 

13 

l( , 

eP 

19 

34 

06 

... 


. . . 


.. 

Widening of line. 




F 

19 

37 

12 

* • • 

« » • 

. . . 

• . « 

• • • 


75 

26 

... 

eP 

9 

26 

$4 

... 


... 



Widening of line. 




F 

9 

29 

00 


... 

. . . 

• * ft 

• • • 


76 

December 4 

... 

eP 

5 

25 

00 

... 

... 

... 

... 

... 

Widening of line. 




F 

5 

32 

06 



... 

• •• 

. • . 


77 

4 

• , . 

eP 

23 

38 

06 



.. 

... 

... 

Widening of line. 




F 

23 

46 

18 

ft • . 

. .. 

. 


... 


78 

5 

* » • 

eP 

10 

50 

18 

ft ft ft 

• ft • 

. • . 

ft ft ft 

, . 





eL 

10 

51 

36 



*• 

... 

... 





M 

10 

56 

00 

... 

♦ ft • 

60 

ft • ft 

. . 





F 

11 

18 

.00 

... 


. . . 

• ft ft 

... 


79 

7 

... 

eP 

21 

38 

'00 

* • ft 

• « i 

... 

• ftft 

... 

Widening of line. 




F 

21 

46 

12 



... 

ft •« 

... 


80 

10 

... 

eP 

5 

15 

42 

^ ft • • 


, . 







eL 

5 

38 

,18 





... 





M 

5 

45 

M 



310 


... 





F 

6 

50 

06 


* • * 


ft •• 



81 

16 

... 

eP 

12 

13 

06 

1 


... 

• ft ft 






eL 

12 

16 

36 

ft • ft 

••« 

... 

• • ft 






M 

12 

34 

06 

lf« 

* * • 

1500 

ft « ft 

... 

The boom struck 













the stops. 




F 

16 

25 

-24 

fM 

• • • 

... 

ft ft ft 

... 


82 

17 

. . 

eP 

20 

16 

12 



... 


. 





eL 

20 

19 

42 

* • ft 

... 

... 


. . . 





M 

20 

21 

18 


... 

40 







F 

20 

51 

,30 

, 


» ft ft 


... 


83 

18 

... 

eP 

10 

34 

06 


,4. 


• • ft 

... 

Widening of line. 
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10 

45 

18 

• •ft 


• •• 

• • f 

... 


84 

19 

... 

eP 

20 

50 

24 

1 

■ •» 

• • • 
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Widening of line. 




F 

20 

59 

24 
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• •ft ^ 

* • • 
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25 
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29 

18 



• •• 

... 

• ¥ 
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11 

45 

12 

ft • ft 
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... 
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59 
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• •ft 
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APPENDIX IV. 


KodaikanaTj moan hourly bright sunshine for the year 1920. 


Month., 

6-7 

7-8 

8-0 

0-10 

) 

10-11 

Hours. 

1 1-12 j 12-13 | 

1 Si — 14 

14-15 

15-16 

16-17 1 

17-18 

January 

0*42 

0-85 

0*04 

0*02 

0*85 

0‘K<> 

0-71 | 

0-7.5 

(V66 

0*72 

0*61 

0*10 

"February 

•no 

*07 

1*00 

1*00 

*00 

*05 

*00 

*85 

*79 

*78 

*77 

•54 

March 

*80 

*01 

o-<tr> 

0*08 

1*00 

*00 

*02 

*76 

*03 

*03 

*64 

*47 

April 

•28 

•66 

*81 

*03 

(H)3 

-K<> 

*6)8 

•00 

*49 

*52 

•36 

*14 

May 

*28 

*81 

*01 

*04 

*01 

*77 

*60 

*50 

*47 

*35 

*29 

■09 

June 

*17 

•4C, 

*63 

*08 

*02 

*03 

•59 

*50 

*35 

*28 

*18 

*07 

July 

*08 

*37 

*40 

*57 

*50 

*55 

*52 

*37 

*30 

*29 

*15 

*03 

August 

*10 

*41 

*57 

*08 

*01 

*47 

*37 

*31 

*24 

*16 

*14 

*04 

September 

*08 

*53 

*70 

*77 

*70 

*57 

*47 


*22 

*19 

*10 

*02 

October 

*10 

*54 

*68 

*74 

•61 

*57 

*50 

*40 

*43 

*31 

*26 

•08 

November 

*04 

*33 

*54 

*01 

*53 

*40 

*28 

*31 

*21 

■08 

*07 

*00 

December 

*24 

*70 

*80 

*01 

*01 

*89 

*88 

*87 

*81 

•77 

*59 

•01 

Mean 

0*25 

IW54 

0-75 

0*81 

0*70 

0*72 

<>•63 

<)\56 

0*47 

j 0*42 

0-35 

0*14 


APPENDIX V. 


Number of days in each month on which the Nilyiris were visible in 1920. 



Month . 

Very clear. 

Visible. 

Just visible. 

Tops only 
visible. 

Total. 



J anuary 

j 

1 

10 

... 

I 

1 

12 



February 


7 

... 

... 

7 



March 


3 

... 

1 

4 



April 

6 

1 

... 

1 

8 



May 

1 

2 

2 

... 

5 



June 

1 

8 

1 

. . . 

10 



July 



... 

... 




August 

4 

2 

... 


6 



September 

1 

8 


I 

l 

10 



October 

3 

6 

... 

3 

12 



November 

1 

3 

... 


4 



December 

16 

7 

1 

- 

24 



Total 

34 

57 

4 

7 

102 





Period of 1900 January to 1899 May to 1900 January to 1899 1900 1899 1903 1899 May to 1900 

means. 1920 December. 1920 April. 1920 December. May to January May to January 1920 April. January 

1920 to 1920 1920 to 1920 to 1920 

April, Dec- April. December. December, 

ember, 











means above normal ; — means below normal. 
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APPENDIX Till. 


ABSTRACT of the Mean Meteorological Condition of Madras in the year 1920 compared 

•with the average of past years. 


Mean values of 

1920. 

Difference 

from 

Average. 

Reduced atmospheric pressure 




29-854 

0*010 below. 

29-804 

Temperature of air 

• • • 

... 

... 

82*7 

1*6 above. 

81-1 

JDo* of evaporation 

• 

... 


75-0 

i-i „ 

74-5 

Percentage of humidity 




71 

1 below. 

72 

Greatest solar heat in vacuo 

... 

... 


147*9 

8*2 above. 

139-7 

Maximum in shade 

... 


... 

92-0 

1*0 

A w 

90-8 

Minimum in shade 




75-9 

1*2 

74*7 

Do. on grass 

... 



74-0 

2*1 

— 1 x 

71-9 

Rainfall since January 1st on 78 days ... 


... 


03-89 

14*87 „ 

49-02 

General direction of wind 


... 


S.E. by S. 

1 point S. 

S.E. 

Daily velocity in miles ... 


... 


103 

68 below. 

171 

Percentage of cloudy sky 



... 

40 

3 ,, 

49 

Do. of bright sunshine ... 

... 

... 

... 

53-5 

4*9 „ 

58-4 

1 



DURATION and quantity of the wind from different points. 


From 

wa 

7-* 

n 

Miles. 

From 

m 

S 

Miles. 

From 

xh 

7-t 

S3 

Miles. 

From 

m 

fn 

s 

Miles. 


o 

a 



O 

a 



O 

a 



w 


North. 

54 

215 

East. 

77 

387 

South. 

179 

1149 

West. 

190 

1380 

N. by E. 

265 

1549 

E. by S. 

190 

760 

S. by W. 

198 

808 

W. by nr. 

185 

1201 

UST.N.E. 

360 

1774 

E.S.E. 

151 

668 

S.SW. 

188 

747 

W.N.W. 

157 

1037 

N.E. by N. 

341 

2250 | 

S.E.by E. 

483 

2454 

S.W. by S. 

148 

600 

N.W.by 

W. 

80 

513 

N.E. 

175 

1154 

S.E. 

524 

3036 

s.w. 

139 

740 

N.W. 

35 

176 

N.E. by E. 

215 

1280 

S.E. by S. 

641 

4126 

S.W. by W. 

193 

889 

NW. bv 
N. " 

41 

171 

E.N.E. 

183 

862 

S.S.E. 

314 

1911 

W.S.W. 

324 

1748 

NJST.W. 

58 

279 1 

E. by N. 

1 110 

531 

S. by E. 

182 

964 

1 W. by S. 

304 

1900 

N.by W. 

100 

586 


There were 1994 calm hours during the year. The resultant corresponding to the above- 
numbers is represented by a S.E. wind, blowing with a uniform daily velocity of 19 miles. 





Madras Observatory.— ’Number of miles of wind from each point in the year 1920. 
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APPENDIX XII. 


Madras Observatory. — Wind, clond and bright sunshine, 1920. 



j "Wind resultant. 


Cloud (0— 
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Month. 
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Direction. 
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KODAIKANAL AND MADE AS OBSEEVATOEIES 

I. REPORT OF THE KOI) AIK AN AL OBSEBWATOBY 

FOB THE YEAB 1921. 


Staff . — The staff of the Observatory on December 31, 1921 was as 
follows : — 5 


Director 

Assistant Director 
Assistants 


Recorders 


•• J. Evershed, F.R.s. 

T. Royds, x>.sc. 
f A. A. Narayana Ayyar, b.a. 
j P. R. Cliidambara Ayyar, b.a. 
i SS. S. Ramaswami Ayyan#ar, b.a. 
I S. BalaKnndaram Ayyar. 

I'D. N. Krishnaswami Ayyar. 

S R,. Krishna Ayyar. 


\ K. 

I S. N. Krishna Ayyar. 

I emporary Recorder ... ... K. R„ Viswanatha Ayyar. 

The subordinate staff consists of a book-binder, an assistant book- 
binder, a mechanic, six peons, one boy peon for the dark room and two 
lascars. 

was granted combined leave for one year and was absent 
from the Observatory from February 25, 1921. 

cliff™ to?i° ( ?,lRO llctcd ; «"1 dynamo attendant 

died on August 29 1921, from pneumonia. The accommodation for such 

cases at the hodaikanal Municipal Hospital is quite inadequate, and 
it . is considered that the life of this valuable and efficient servant 
might have been saved with reasonably up-to-date arrangememts and 
nursing. 

2. Buildhujs and (/round*. -The main building- containing tho office 
requires outside painting, but is otherwise in good repair There has 
been great delay hi installing a new pump by tho Public Works Depart- 
ment and much difficulty is experienced in carting water for photo«raohie 
purposes. Bepairs to the long lino of wire fencing have been satisfac- 
torily completed and the Observatory grounds have been maintained in 
good order. 

3. Instruments . — With the exception of a new and very powerful 
prism spectrograph installed during the year in the spoctrohcSiogranh 
building tho equipment remains essentially as in previous years In 
December the 12-inch photovisual lens was taken down and replaced bv 
a 9 -inch skew Cassegrain ” reflector for tho spectroheliograph work the 

ens being required for photographing star fields in preparation for the 

, The 3°° reflecting prism mentioned in the last report has been 
thoroughly tested, alone and in combination with two 45° prisms of 6-inch 
aperture. Owing to want of homogeneity in the glass none of these large 
prisms can ho used for the H a spectroheliograph. 

4. Weather conditions . — Notwithstanding the very heavy rainfall in 
certain months of the year, the general conditions for solar work, as ■ 
judged by the quality of tho “ seeing ” and the number of days in which 
observations were possible, were on the whole more favourable than in 
the previous year The mean definition in the north dome before 10 a.m. 
was 31 on a scale m which 1 is the worst and 5 the best, while the 
number of days m which the definition was 4 or over was 66. The 
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month, of November, in which the observing- conditions are usually very 
unfavourable, had the best mean definition, viz., 3 5, with a definition of 
4 on fourteeu days. 

5. Photoheliograph. — Photographs on a scale of 8 inches to the Sun’s 
diameter were taken on 339 days, using the 6-inch visual achromatic 
object glass and a green colour screen. 

6. Spectrohelio graphs. — Monochromatic images of the Sun’s disc in 
K light were" obtained on 335 days, prominence plates on 279 days and 
Ha disc plates on 285 days. 

7. Six-inch Coofoe equatorial and spectroscope. — Work with this instru- 
ment has been continued on the same lines as formerly, for visual 
observations of solar phenomena which cannot be readily photographed. 

8. Orating spectrograph. — Photographs of solar spectra with . iron arc 
comparison have been obtained in the following spectral regions : — 

3870—3980 ... 28 plates. 

4325—4500 ... ... 33 

8136 — 6252 ... 22 

In each region the plates include spectra of the polar and equatorial limbs 
and the centre of the disc, and in the 4325 — 4500 region they include 
seven plates of general sunlight. 

The results of the measures indicate a systematic difference in the 
sun — arc displacement between the north and south limbs, and this 
increases with the wave-length as is shown in the table following : 

— arc in angstroms, 
fch limb. I S — N. 


4- -0102 4- -00J0 

4- -0100 4- -0025 

4- ‘0176 4- -0087 

The east and west limb measures show a closer agreement with the 
south limb shifts than with the north. 

These results confirm the difference found in measuring the cyanogen 
bands in plates obtained in 1918, which gave a difference 8 — of 
H- -0023 A (Kodaikanal Observatory Bulletin LXIV, 301). No instrumental 
cause can be assigned to account for these differences. 

In order to determine the shifts at a comparatively high level in the 
reversing layer twenty-four plates of the I) region were obtained, includ- 
ing as before the polar and equatorial limbs and the centre of the disc ; 
the comparison spectrum being that of a carbon arc giving very narrow 
sodium absorption lines. The general results show that the D lines give 
extremely small displacements both at the centre and at the limbs, ^tho 
Bun — arc displacement of D> averaging - OOOl A at the limbs and 
- 0-004 A at the centre, and D 2 giving 4- 0 002 A at the limbs and the same 
at the centre. The differences south limb - north limb for the mean of 
T) 1 and D s is 4- 0 0013 A. 

The difference of shift for D x and D 2 shows that the separation of 

these lines in Sun and arc in air is different, the interval P>, I) beiim 

about 0-004 A larger in the arc than in the Sun. This . is 1 probablv a 
pressure effect and appears to indicate a nearly zero pressure at the D level 
of absorption in the Sun, since according to the measures of the D lines in 
the vacuum arc by Datta the interval T) 1 — D a is practically the same as in 
the Sun. 

The absence of appreciable shift at the centre or limbs is difficult 
to reconcile with the Einstein hypothesis, unless it can be shown that 


t 

Region. 

Number of lines. 

Mean shift sun 

North limb. Son 

3870—3980 

24 

+ *0092 


4325 —4500 

If) 

+ ‘0075 


6136—6252 

5 

+ -01 89 
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the D lines in the arc in air are subject to a pressure shift which for 
3/4: atmosphere jftlie air pressure at Kodaikanal) almost compensates tlie 
Einstein shift of + 0*0125 A. According* to Perot the magnesium lines 
also indicate a zero pressure in the Sun, and when the known pressure 
siiixts ox these lines are added to the Sun — arc shifts the sum closely 
approximates to the Einstein shift. 

- ®5 > ^ r wave-lengths have been determined on the international system 

for 15 iron lines in the region 4337—4494 in light from the centre of 
the bun s disc the limbs, and in general sunlight ; also for 23 iron lines in 
the region 3885 — 3977 for the centre of the disc and the limbs. The 
results have been communicated to the President of Commission 14 of 
the International Astronomical Union. 

The work on general sunlight has been in continuous operation 
during four successive years with the same equipment, and reveals 
apparent changes in wave-length in tho annual means for some solar linos 
(not subject to pole effect in the arc) amounting to 0 004 A at tho most 
Other lines are shown to remain constant within 0*0005 A. 

Mr. Narayana Ayyar has taken an active part in this work. 

9. Venus spectra. - Fifteen plates were obtained during the first 
tlircc months of the year when "Venxis was an tweniim star the an^lo 
V onus -Sun- Earth diminishing from 67° to 27°. The measures of 13 plates 
taken m 1920 December and 1921 January with a mean angle at tho Sun of 
71 give slightly smaller wavo-lengtlis than tho plates of direct sunlight in 
14 out of 17 lines measured, tho mean difference being 0*0017 A The 
plates taken later when the angle at the Sun was small show no 
appreciable difference, and the values for individual lines are in close 
agreement with the normal values of tho Sun — arc shifts. 

r i tllG P lai \ ct a morning star 5 plates were obtained in Juno and 

July, the mean angle Venus- Sun-Earth being 43°, and in September 5 more 
plates when tho angle had increased to 95°. In neither of tlioso sorios 
do the moan w a,ve -lengths dillor from the normal by more than 0*001 A. 

To photograph the planet’s spectrum when the angle Venus-Sun-Earth 
had become large and the exposure time short an entirely now scheme was 
adopted. An auto collimating prism spectrograph of 8 feet focal length 
was built giving the same dispersion as tho grating at 4466, with much 
greater economy m light. An enlarged imago of Venus is thrown on the slit 
from an 18-mch parabolic mirror combined with a convex mirror arranged 
in the “ skew Cassegrain ” form advocated by Common in 1895. This 
gives an image 0*8 mm. m diameter when tho planet subtends 10" onlv 
there is therefore no uncertainty about the proper illumination of the 
slit while exposing, the planet covering from 25 to 30 times the slit width. 

xt ^ this equipment 13 excellent spectra were photographed in 
November - and December, the angle Venus -Sun -Earth increasing from 134° 
on November 21 to 148 on December 15. A preliminary discussion of tho 
measures of these plates indicates only a small difference of wave-length 
m tho Venus spectra compared with direct sunlight, tho mean shift 

onoY* S °* '1? bnes measured being + 0*0036 A in direct sunlight and 
+ 0*0024 A m Venus. 

A detailed discussion of tho results will be published when the whole 
series of control plates has been measured. 

10. Rotation of Venus . — Two attempts have been made to detect 
rotation by the shift of the linos. According to Bodes a direct rotation 
will produce a residual shift towards violet when the planet is east of the 
bun, and towards red when west, assuming that the definition is im 
perteet and the image of the planet cannot be maintained in a definite 
position on the slit during the exposure. Onr measures during the 5 
years 1917 — 1921 show distinct evidence of such an effect, but the residuals 
3 
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are towards violet when the planet is west of tlie Sun, indicating there- 
fore a retrograde rotation : tlie difference of w a*^ e -length, between 
and west apparitions increases from 0 0018 A near elongations to 0*002o A 
wlien tlie angle Sun- A enns -Earth, lias diniinislied and lies between 
71° and 84°. 

According to the observations of Pickering the planet rotates on an 
axis which lies nearly in the orbit plane and in longitnde 47° approxi- 
mately, the period being 68 honrs. If this is correct the poles wonld be 
seen on the limb of the planet on or abont 1921 September 14, and tho 
equator wonld lie nearly parallel to the terminator. Spectrnm photo- 
graphs on a scale of 2 angstroms to the mm. were obtained on September 
8, 14, 18, 19, 20 and 25 with the slit approximately parallel to the termi- 
nator. No appreciable inclination of the lines is found on any of tho 
plates, but this would amount to T only at the greatest. The rotation 
speed on the equator would be 0*125 Km/sec. only, and the difference of 
wave-length between the two edges of the spectrum would be 0*004 A or 
0*002 mm. on these plates. Unfortunately the definition of the planot 
was extremely bad throughout the month and the edges of the spectra are 
indefinite. It is not, therefore, considered that the plates could reveal this 
difference although the spectrum lines are perfectly defined. 

Summary of sunspot and prominence observations. 

11. Sunspots . — The following table shows the monthly numbers of 
new groups observed at Kodaikanal, and their distribution between the 
northern and the southern hemispheres. The mean daily numbers of 
spots visible are also given : — 



January. 

February. 

! 

March. 

-I 4 

May. 

6 

% 

■"3 

August. 

September. 

October. 

November. 

December. 

Y ear. 

: 

New groups 

8 

14 

14 

n 

6 

13 

12 

11 

5 

6 

3 

9 1 

112 

North 

3 

3 

9 

6 

3 

7 

5 

5 

t 2 

4 

2 

5 

54 

South. 

5 

11 

5 

5 

2 

6 

7 

6 

3 

1 

1 

4 

56 

Equator 

... 

... 


-* 

1 

... 

... 

... 


1 


... 

2 

Daily n umb ers 

2*1 

2*2 

2*3 

2*5 

1*1 

2*0 

2*4 

1*6 

1*2 

1*3 

1*3 

1*5 

1*8 


There was again a decrease, amounting to about 20 per cent in tho 
case of new groups, the decrease being slightly more marked in tlie 
northern hemisphere. The visible disc was free from spots on 47 days 
during the year. 

The approximate mean latitude of the spots was 9°*8 in the northern 
hemisphere and 10°*3 in the southern. 

A large group of spots, situated on the equator crossed the central 
meridian on May 14-15. Its spectrum was characterised by very violent 
disturbances throughout the period it was visible. In addition to tho 
hydrogen and helium lines, the lines of sodium, magnesium and tho 
enhanced lines of iron were seen to be brightly reversed over the umbra 
of the spot on May 19. The meridian passage of the group synchronised 
with the occurrence of a magnetic storm of very great intensitv and 
unprecedented duration. J 

The number of bright reversals of the Ha line in the vicinity of 
spots was 263, whilst the number of displacements observed near spots 
was 177, of which 137 were towards red. D 3 was observed as a dark line 
on 129 occasions. 



12. Prominences . — Tlie mean daily areas in square minutes of arc,, 
derived from tlie photographic records are as follows : — 



North. 

South. 

Total. 

1921 — -January to June 


1*92 

2*70 

4*62 

July to December 

... 

1*76 

1*79 

3*55 


The mean numbers decreased from 14*7 in the first half of the year to 
13 6 in the second. 

The general distribution in latitude is similar in the two periods of 
six months, and differs somewhat from that obtaining in the previous 
year. Well marked zones of activity are shown at about 40° in the 
northern hemisphere and at about 25° and 55° in the south. The polar 
regions remained quiescent. 

Metal Lie prominences were very much less frequent than in 1920 and 
all were in low latitudes in the sunspot zones. 

Four hundred and eighty displacements of the hydrogen linos were 
observed, of which 260 were towards the rod. 

Prominences projected on the disc as absorption markings showed a 
large decrease compared with the previous year. 

There was an excess of prominence area on the east limb during the 
second quarter of the year and on the west limb during other months, 
whilst Ha absorption markings have reverted to an eastern excess for 
the whole year, the proportion cast being 52 '5 per cent of the whole in the 
case of areas and 51*6 per cent for numbers. 

Mr. Chidambara Ayyar has brought out an interesting relationship 
between the holiographic latitude of the earth and prominence numbers 
east and west of the Bun’s axis during the years 1904 — 1920. The results 
are published in Bulletin Xo. TjXVII. 

A special study of the distribution in longitude of H a markings for 
the years 1915 — 1920 was made by Mr. hT a, ray ana Ayyar to see if the 
progressive change in area of sunspots during their progress across the 
disc as found by Mrs. Maunder in the years 1889 — 1901 was indicated by 
tho markings also. It is found that the maximum area occurs in longi- 
tudes 40° to 60° oast and west of the meridian with a groat reduction near 
tho limbs. In tho northern hemisphere which alono gives a marked 
excess of oast over west there is a progressive change in tho eastern excess 
which is greatest near the limb and least between 30° and 40° from tho 
meridian. In tho central zone between 30° and 0° there is practical 
equality or very slight western excess. 

Tho monthly mean areas of the prominences have been worked out for 
the eight-year periods 1905 — 1912 and 1913 — 1920. Tho curve of mean area 
for the year is strikingly alike in both periods, showing a maximum in 
March with a secondary maximum in August and a minimum in Septem- 
ber. The curve bears some resemblance to tho curve of monthly frequen- 
cies of magnetic storms recorded at Kodaikanal during the years 
1903 — 1921, which shows maxima in tho same months and a marked 
depression in the curve in September. 

13. Magnetic observations . — Continuous magnetograph records are 
obtained of declination, vertical forco and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey office, Dehra Run, and the results are 
published by the Survey annually. 

Sixteen “ Great” and 85 “Moderate ” magnetic storms were registered 
during the year. The storm of May 13—22 was of longer duration than 
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€iny previously recorded, and there was considerable disturbance to the 
Indian telegraph service on May 14 and 15. This storm may be 
regarded as composed of several distinct storms, and that of May 14 — 15 
appears to have formed one of a sequence recurring at 27 dav intervals 
for 7 synodic rotations of the sun, beginning March 21 and ending 
September 29. 

14. Time. — The error of the standard clock is usually determined by 
reference to the 16 hour signal from the Madras Observatory. This is 
rendered possible by the courtesy of the Telegraph Department which 
permits the Madras wire to be joined through to this Observatory. The 
signal is received with accuracy on most days, and all failures are at once 
reported to the Postmaster- General, Madras. 

15. Meteorology. — Eye observations are made at 8 h , 10 k and 16 h local 

mean time as in former years. The Bichard thermograph (wet and dry 
bulb) and barograph, the Beckley anemograph and the sunshine recorder 
cilso continue in use. Cloud, observations witli tlie Neplioscope are made 
three times daily. Under instructions from the Director-General of 
Observatories, the preparation of normals of all meteorological data at 
Kodaikanal up to tire end of 1920, was undertaken and was in progress 
-at the end of the year. - ^ 

Pressure. — The mean pressure for the year was 0 005 inches below 
normal. The monthly means show that it was below normal from 
January to March and from May to J uly, and above normal in September 
and November, the greatest defect being 0*024 inches in February and the 
greatest excess 0*034 inches in November. The highest pressure recorded 
was 22*920 inches on March 16 and the lowest 22*657 inches on July 6. 

Temperature. — The mean temperature for the year was normal and 
tne mean maximum and mean minimum (dry and wet bulb) were not far 
from normal. The highest temperature recorded was 76 c *5 on May 9 and 
lowest was 40°*3 on February 26. The lowest minimum on grass was 
27°*2 on December 8. 


Humtdtty . — The mean humidity for the year was 3 cents below nor- 
mal. The greatest deviations were a defect of 16 cents in March and 15 in 
December. The driest day in the year was February 28 when the humi- 
dity fell to 3 cents. 


Rainfall . — The distribution of rainfall was uneven throughout the 
year. The total rainfall was 77*52 inches or 15*63 inches above normal. 
Tlie total rainfall in January was 13*58 indies against an average of 2*88 
inches, whilst the month of November had a deficit of 4*11 inches. The 
heaviest lainfall recorded on any one day "was 6*91 inches on Januarv 14 
which is also the heaviest ever recorded at the Observatory. 7 

Wind— The mean wind direction for the year differed from the 
normal by 10 points to the west. The air movement was below normal 
m April, May, July, August, October and November. 

Transparency of the atmosphere. — The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris about 100 miles 
distant was much below the average. 

. Cloud and sunshine.— The percentage of clear sky was above normal 

in February March and November, and below normal in January Anril 
July and October. During the other months it was normal. The total 
number of hours of bright sunshine was 2236 as against an average of 


16. Seismology. — The Milne horizontal pendulum recorded 105 earth- 

quakes as against 85 during the previous year. Details of the records 
are given m appendix 1. WIUb 

17. Library. — Seventy-six volumes were bound during the year. 
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18. Publications . — Tlie annual report for tiro year 1920, and. bulletins 
Nos. LXYI to IfX’VdII were published and distributed during the year. 
Tlieir titles are given below : — 

No. LXYI. Summary of prominence observations for tlie second 
lialf of tlie yoai* 1920, by T. Poyds, D.se. 

No. EX VII. An apparent influence of tlie earth on solar prominen- 
ces, by J. Everslied, F.R.8., and P. 11. Chidambara Ayyar, B.A. 

No. LXNIII. Summary of prominence observations for tlie first 
half of the year 1921, by J. Everslied, f.r.s. 

In addition the Director has contributed the following paper : “ The 
Itelativity shift in the solar spectrum ” — Observatory 44, 248. 

Kodaikanal, J. EYERSHED, 

24£A January 1922. Director , Kodaikanal and Madras 

Observatories. 
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IT* BEPOBT OF THE MADRAS OBSEEYATORT 
FOB THE YEAR 1921. 


follows^— Tlle Staff ° f tllG ° bservator y during tlie year 1921 was as 

f Ed J aV(1 ,N Banies ’ B.Sc. (January 1 to 
I May 4). 

•*i S *JR" u. Savoor, b.a., d.sc. (May 5 to 
I December 31). 


Deputy Director 
Time Assistant 

Observers 


l 


C \?Y V ^ batai ‘ ama A >Aar, m.a. (March 
18 to December 31 ). 

P. Jayaram Mudaliyar (January 1 to 
December 31). 

&. fe r Ran^ra Acharya (January 1 to 
October 31). 

K. Viswanathan (November 1 to Dec- 
, ember 31). 

the O^oher J T^0 1 iV^^nK’ tllG ^ime Assistant, retired from service on 

M^ch 19?f when Mr O P W \° work understaffed till 18th 

iXLcii cu 1 j£±. , wncn Air. O. 1 . Venkatarama Ayyar was annnintorl 

20th e Mu^i'n P l\+ J T 7 ? ram J SJ ' Uda * liyar was absont on privilege letivc from 
^ h ™ o fV? 7 aD< ? a " aia from 1st November to 16th November 
g A A il ar ^ a ’ liavin " been deputed as Observer to tlie HumTd H ' 
cation Expert to the Government of India for one ve-ir fZ lt xf fa ' 

ber, M* K. Viswanathan « appointed actil« SKfr &om 

out of M a t d oTth 0 , ;" a r io,,s 

were due either to faults in the firin «• instrument M ! failures 

owing- to long nse, has become much worn out or to the misfalro^ 

Obse tinl t Harbou“failed 0 at 13 lir ^ 1 oYone' day “wimAf tbo 

Observatory not being connected to the Signal Station tilfafter 1 S l A 1 
but it dropped correctly at 14 hrs The 16 hr mil m o* i 1-15 P- m *> 
usual to the Central Telegraph Office. * 11 f gnala was went us 

the end 6 ^ tllC “ tU1 

occasions The arrangement of receiving tlie sigilall ?ver tb^ Menb*® 10 
seems to be quite unsa+bfin+Ar-tr overtne -telephone 

supply this Observatory with a 'sfurp^e wTrelesfSce^in^A 61 ^ -“£ de to 
that after the installation of t hi s sd sio-nnh win i- kt f 1Vln T feek 1S hoped 

— p— igssMesa 

8brsf observations . — Bye observations were made dailv it 

and the records of ' self-rcmstorin v ^nstrrunents* nf ^ f 9 rmer years 

Observations with Kata, thermometer for the deternhnatio^of the -’“r aL 

?■ a “ llave g en made since the beginninc, of this rem t i"" 
observations were taken for storm wnrnino- ,-rwvc^ t^iis year. Extra 

to Calcutta on 17 occasions timYtt sTmut? Sl^SSS*^ telegmms 

special^ ?epLt7toThe h tSlrtms e wetTklS^^ ‘“A 16 °*“®d some 

is much ?eft to he WS®- 
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quarters, and the dome in which the equatorial is fitted up are still leaking 
badly and but for the scarcity of rain in November and December it 
would have been extremely difficult to reside in the quarters. 

a. It The following 1 is a list of instruments at the Obser- 
vatory on 31st December 1921 : — 


((f) As/ rcynom ica/ . 

Eight-inch Equatorial Telescope — Trough ton and Simms. 
Si< I ereal clock — Haswall. 

Do. Dent, No. 1408. 

Do. S. Riefler, No. (51. 

Mean Time clock— J. H. Agar Baugh, No. 105. 

_ Do. . with galvanometer — Shepherd Sons. 

Meridian circle — Troughton and Simms. 

Portable transit instrument — Dollond. 

Tape chronograph — R. Fuess. 

Relay for use with the chronograph — Siemens. 


\b) My/ <'n ro! txj i cuf. 

Richard’s barograph — No. 10, E. Casella. 

Do. ^ thermograph — No. 2‘d()37, L. Casella. 

I Van dor’s self-recording rain-gauge — No. 1 1(5, Eawfence and Mayo. 
Berkley s anemograph — Adie. 

Sunshine recorder — No. 14‘), E. Cased la. 

Nephoscope — Mons Jules Dabose<i and Ph. lVllin. 

Barometer, Fortin’s — No. 1771, E. Casella. 

Do. do. No. 725, E. Casella (spare). 

Do. do. No. 1520, E. Casella (spare). 

Dry bull) thermometer — No. <14221, E. Casella. 

. _ _ Do. do. No. 58037, Negretti and Zambia (spare). 

Wet bulb do. No. 1)4219, E. Casella. 

Do. do. No. 38037, Negretti and Zamhra (spare). 

Dry maximum thermometer — No. 8581, Negretti and Zamhra. 


Dry minimum do. 

Wet do. do. 

Sun maximum do. 

Grass minimum do. 

Rain-gauge (8" diameter) 
Measure glass for above. 
Rain-gang, e (5" diameter). 
Measure glass for above. 

Stop watch — No. A 3. 

Kata thermometer No. 273, .) 


No. 54 182, Casella. 

No. 01753, Negretti and Zamhra. 
No. 127018, Negretti and Zamhra. 
No. 3377, Negretti and Zamhra. 
No. 1042, Negretti and Zamhra. 


Hicks &. Co. 


iho Richer clock, Kullberg s chronometer No. 5394 and JBccklev’s ano- 
mograph were all cleaned early this year, while during the visit of the 
Director from Kodaikanal m December, the Dent and the A.B. clocks were 
compietely overhauled and cleaned. The level error of the Transit Circle 
at the beginning of the year was - 2 -<>7. It changed gradually till it 
reached a maximum value of - 1 1* 3(1 about the end of second week of 
October. As a result of continued heavy rains it went through a rapid 
change in the reverse direction. This continued till the end of first week 
°*. November when it remained fairly steady at about — 3 S *60 till the< 
middle oil DGCcmbor ciirtoi* whicli it showed «x slight i*iso. 

expedited iatC ° f th ° Ilieflor clock waM llot ( l aito ho steady as might bo 

6. Weather nummary ; — The following is a summary of the meteoro- 
logical conditions at Madras during 1921 : — 

Pressure .- — The mean monthly pressure was normal in April, August 
and September, above normal in October, November and December and 
below normal in the remaining months, the greatest excess being 0*060 inch 
m November and the greatest defect 0*075 inch in Mav. The highest nros 
sure recorded was 30*124 inches on the 11th of December ‘ P 

G 
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Temperature . — The mean temperature of the air was normal in 
-February and April, below normal in July, October and November and 
above normal in the remaining months. The highest temperature recorded 
was 111°*2 on the 25th May. The minimum in shade was normal in March, 
August, September and October, below normal in February, July, Novem- 
ber and December and above normal in the other months. The lowest 
temperature recorded was 63° 6 on the 10th November. The highest sun 
maximum was 168°*3 on the 9th of June and the lowest on grass was 59°*4 
on the 10th of November. 

Humidity . — The percentage of humidity was about normal through- 
out the year. The driest day in the year was the 26th May and the wet- 
test the 16th of October. 


Wind . — The wind velocity was in defect throughout the year. The 
wind direction was normal in January , June, September and December and 
very abnormal during October. 

Cloud . — The amount of cloud was above normal in January, April, 
July and October and below normal in the other months. During Novom- 
ber and the first half of December the sky was quite unusually loss cloudy. 

Sunshine. The percentage of sunshine was normal in March and 
September, above normal in February, August and November and below 
noxmal in fixe otliGi* lxiontlis. The tolctl iiuiuTboi* of lxours of taxudit sun - 
slxiixe during* fixe year was 2189 5. 

Rainfall. The rainfall was- above the average in January Aprib 
July, August and October and below in the remaining months The 
greatest excess was 13 27 inches in October and the greatest defect 13*37 
xnclxes m ^NTo'V'ombei . The total fall for the year 54*43 inches on 9(5 

days compared with an average of 49 02 inches. The monsoon rainfall from 

- I 5 *? 1 ° ctobe r to end of the year was 20 81 inches. The heaviest 
rainfall on one day was 3 28 inches on 13th October. 

A severe storm formed in the hay near Port Blair about the 
oth of October giving very heavy rain there. It then gradually moved 
towards the east coast and then north west giving heavy rains on the 
north Madras coast. It filled up near Nellore about the 8th and then 
passed across the .Peninsula, into the Arabian Sea about the 9tli. Another 
storm from near Port Blair moved south west to Ceylon about the 24tli of 
the same month and then north, practically covering the whole of the 
east coast on the 25th and finally disappeared. 


Madras, 

14 th January 19.22. 


S. B. IT. SAYOOR, 

Deputy Director , Madras Observatory. 
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APPENDIX I. 


STATION — KODAIEANAL OBSERVATORY. 

SEISMIC RECORDS. 

4 = 10° 13' 50" A = 77° 28' 00" h = 2348 metres. Subsoil— Rock. 

Apparatus — Milne’s Horizontal Pendulum Seismograph. 
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30 

42 



... 


... 

Widening of line. 

16 


14 

... 

eP 

F 

1 

1 

17 

37 

12 

12 



... 

... 


Widening of lino. 

17 


19 


eP 

14 

51 

30 








i 



eD 

15 

13 

06 





- 






M 

4 15 

14 

36 



: 50 








F 

15 

28 

36 

... 

... 


... 

... 



7 



12 










Amplitude Cu). 












Distance 

A 

(Km.). 


No. 

Date. 


Phase. 

Time 

Gr.M.T. 


Period 

(Sec.). 

An. 

Ae. 

Az, | 

Remarks. 


1921. 



H. 

M. 

s. 







18 

February 19 


eP 

18 

25 

18 










eD 

18 

37 

24 










M x 

18 

39 

30 



70 







M s 

18 

53 

18 



80 







F 

20 

14 

06 







19 

21 

* 

P 






... 



No P.Ts. 




iD 

2 

08 

00 









M 

2 

10 

30 



60 




20 



F 

2 

23 

18 







28 


eP 

18 

42 

18 










iD 

18 

. 52 

36 










M 

18 

53 

48 



140 







F 


9 






-'I 

21 

28 


P 


? 







j Overlapping. 




eD 

19 

17 

12 









M 

19 

40 

18 



260 







F 

21 

27 

24 






22 

March 3 

•*» 

eP 

3 

42 

36 










eD 

3 

45 

30 










M 

3 

48 

24 



50 







F 

3 

55 

48 







23 

3 

• « • 

eP 

8 

33 

54 










eD 

8 

35 

42 










M 

8 

44 

12 



210 







F 

9 

17 

24 







24 

5 


p 

iL 

6 

32 

30 



... 


... 

No P.Ts. 




M 

6 

35 

36 



640 




25 



F 

7 

23 

06 







19 

• * • 

eP 

8 

32 

42 

... 









eD 

8 

42 

48 










M 

8 

45 

06 



30 




26 



F 

9 

01 

24 






21 


eP 

F 

5 

5 

38 

46 

00 

00 



... 


... 

Widening of line. 

27 

23 


eP 

22 

57 

00 










eD 

23 

14 

00 










M 

23 

20 

06 



*70 




28 



F 

23 

38 

06 






24 


eP 

1 

50 

48 










eD 

1 

55 

06 










M 

1 

58 

00 



*50 




29 

- 


F 

1 2 

19 

12 







24 

* * + 

eP 

10 

15 

06 










eD 

10 

20 

42 

... 









M 

10 

25 

24 



130 




30 



F 

11 

10 

42 






24 

• •• 

iP 

15 

04 

42 










eD 

15 

28 

18 










M 

15 

44 

48 



*60 




31 

26 


F 

16 

06 

36 






• • « 

P 

iD 

2 

*28 

12 



... 



No P.Ts. 




M 

2 

31 

00 



iso 




32 

28 


F 

2 

43 

18 







eP 

8 

12 

18 










eD 

8 

28 

12 










M 

8 

31 

30? 



; 56? 



M falls on the 




F 


? 




: 



hour mark. 

33 

28 

... 

P 

eD 

9 

9 

13 

06 






j- Overlapping. 




M 

9 

52 

12 

... 


*70 


... 


84 

29 


F 

10 

13 

48 




... 


... 

eP 

F 

23 

23 

00 

24 

48 

54 






Widening of line. 

35 

30 

... 

eP 

10 

32 

18 





... 





eD 

10 

38 

12 





... 





M 

10 

47 

12 



*30 


... 


36 

30 


V 

10 

56 

24 






* mm 

eP 

15 

10 

48 





*•* 





eD 

15 

21 

30 










M 

15 

44 

12 



*80 




37 

April 1 


F 

16 

04 

18 






... 

iP 

4 

11 

30 










iD 

4 

15 

36 





... 





M 

4 

19 

12 



380 







F 

5 

56 

42 




... 


1 
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Amplitude Ou). I 
















Distance 

(Km.). 



No. 


Date. 


Phase. 

Time 

G-.M.T. 


Period 

(Sec.). 

An. 

Ae, 

Az. 


Kemarks. 



1921. 



H. 

M. 

s. 








38 

April 

2 


eP 

9 

51 

30 

... 


... 

... 







eXi 

10 

02 

18 

... 

. . . 


... 








M 

10 

14 

24 

... 

• • % 

120 

. . . 








F 

11 

04 

06 

... 

• - « 

... 

... 




39 


17 

... 

eP 

22 

28 

12 

... 

... 

... 

.. 

• • • 

Widening of line. 















Falls on the hour 





F 

22 

34 

54 

... 

... 

... 

... 

» #* 

mark. 

40 


25 


eP 

18 

34 

54 

... 

« • • 

... 

. .. 








eJLi 

18 

37 

42 



... 









M 

18 

44 

24 


• • • 

50 

... 








F 

18 

49 

30 


... 

... 

... 




41 


27 

... 

eP 

F 

9 

9 

49 

56 

48 

42 

... 

• * # 

... 

... 

... 

Widening of line. 

42 

May 

1 

••• 

eP 

6 

52 

54 


• m • 

, ,, 








eL 

7 

07 

06 












M 

7 

10 

54 



40 









F 

7 

50 

06 



... 

. . ■ 




43 


12 

... 

eP 

F 

4 

4 

34 

57 

18 

36 


m • * 

... 

... 

... 

Widening of line. 

44 


13 

o . ■ 

eP 

20 

26 

24 



• . » 

* * « 

... 







eL 

20 

31 

00 



, . 


^ # # 







M 

20 

32 

06 

• • « 


30 









F 

20 

42 

54 

* # • 


* • « 





45 


13 


eP 

21 

32 

48 



... 


* * 






eL. 

21 

35 

54 





... 







M 

21 

41 

36 

f • « 


40 


» 







F 

21 

48 

00 



« ^ ® 





46 


14 

... 

eP 

11 

15 

42 

... 


# 4 ^ 


•a * 







iL. 

11 

43 

42 












M 

11 

46 

00 



140 









F 

12 

ii 

06 





... 



47 


14 


eP 

13 

28 

00 












el i 


9 


... 




* * ft 







M 

13 

32 

36 



40 









F 

13 

41 

36 

. . « 





, . . 



48 


14 

m « • 

eP 

21 

20 

00 



. , si 


• * * 







eL 

21 

29 

00 

... 











M 

21 

31 

48 



80 


... 







F 

21 

48 

12 





« . « 



49 


16 

... 

eP 

F 

16 

16 

11 

24 

54 

42 


... 

... 

... 

... 

Widening of line. 

50 


20 


eP 

0 

53 

06 



... 








eL 

0 

54 

12 



... 









M 

0 

55 

12 

... 


130 


... 







F 

1 

18 

06 


... 



... 



51 


21 


iP 

8 

56 

06 



... 


• « a 






ila 

9 

11 

24 

... 




... 

Times appro xi- 





M 

9 

13 

54 

... 


160 


... 






F 

9 

48 

54 







mate as there 

52 


21 


eP 

22 

41 

00 







is no hour 




eL 

23 

05 

00 







mark on the 





M 

23 

10 

24 



90 




sheet. 





F 

24 

06 

48 




... 



53 

June 

2 

• ** 

eP 

7 

17 

36 

... 




4 + • 

J 





eL 

7 

20 

12 





w* m 







M 

7 

21 

30 



‘go 


... 







F 

7 

43 

30 

... 


... 

... 



54 


18 

... 

eP 

F 

15 

15 

31 

34 

30 

06 

... 

... 

... 


... 

Widening of line. 

55 


20 

... 

eP 

F 

2 

2 

09 

16 

48 

36 



• •• 

... 

... 

Widening of line. 

56 


21 

... 

eP 

F 

10 

10 

34 

40 

06 

54 


... 

... 


... 

Widening of line. 

57 


21 

... 

eP 

F 

12 

12 

56 

59 

54 

00 



... 

... 

... 

Widening of line. 

58 


21 


eP 

F 

13 

13 

>09 

14 

18 

30 



... 

- 

... 

Widening of line. 

59 


25 

... 

eP 

F 

12 

12 

05 

08 

00 

06 



... 


... 

Widening of line. 

60 


28 

... 

eP 

14 

24 

54 

... 


• mm 








eL 

15 

00 

48 


... 










M 

15 

06 

54 



*40 









F 

15 

13 

06 





... 



61 

July 

7 

... 

eP 

F 

11 

12 

43 

05 

24 

54 


... 

... 

f «• 

• * • 

... 

Widening of line. 

62 


8 

... 

eP 

F 

13 

13 

36 

45 

12 

30 


... 

... 

... 

... 

Widening of line. 

63 


13 


eP 

F 

2 

2 

11 

13 

24 

54 

... 

... 

... 

... 


Widening of line. 
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Date. 


1921. 


Phase. 


64 July 25 

65 August 5 


71 September 1 


79 October 9 


Time 

G-.M.T. 


Period 


H. 

M. 

s. 

19 

55 

30 

20 

02 . 

12 

2 

19 

36 

2 

30 

00? 

13 

23 

36 

13 

27 

06 

13 

28 

42 

13 

41 

18 

13 

28 

30 

13 

35 

06 

13 

36 

54 

14 

01 

36 

14 

13 

42 

14 

23 

18 

13 

56 

06 

13 

59 

12 

21 

01 

18 

21 

10 

18 

21 

12 

36 

21 

21 

18 

10 

19 

12 

10 

25 

24 

5 

21 

18 

5 

27 

24 

1 

33 

36 

1 

36 

12 

20 

18 

12 

20 

36 

12 

20 

45 

06 

21 

22 

18 

4 

09 

00 

4 

27 

42 

7 

29 

48 

3 

02 

06 

3 

32 

36 

3 

39 

18 

4 

20 

42 

11 

15 

18 

11 

22 

30 

11 

23 

48 

11 

47 

30 

6 

43 

48 

6 

49 

30 

6 

51 

00 

7 

04 

54 

0 

25 

18 

0 

27 

80 

0 

32 

24 

1 

29 

00 

5 

07 

18 

5 

11 

54 

5 

13 

12 

5 

19 

42 

2 

18 . 

54 

2 

28 

24 

2 

32 

? 

? 

48 

2 

39 

00 

2 

42 

42 

3 

06 

30 

8 

59 

18 

9 

07 

30 

5 

10 

24 

5 

55 

12 

5 

59 

48 

7 

33 

06 

10 

16 

06 

10 

18 

36 

1 

25 

00 

1 

30 

18 

12 

54 

12 

13 

01 

24 

6 

25 

54 

6 

39 

42 

6 

40 

48 

7 

44 

24 


Amplitude 

(m)- 

An. 

Ae. 

Az. 


Distance 

(Eon.). 


Remarks. 


Widening of line. 

Widening of line. 
Hour mark over- 
laps. 


Widening of line. 
Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 


: No P.Ts. 


J* Overlapping. 


Widening of line. 


Widening of line. 
Widening of line, 
i Widening of line. 
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No, 

Date. 

Phase. 

Time 

Gr.M.T. 



1921. 




It. 

M 

s 

81) 

October 

20 


eP 

7 

12 

30 

DO 




F 

7 

21 

12 


20 

. - . 

eP 

23 

(IS) 

42 





F 

23 

IS) 

00 

1)1 

November 

2 

_ 

eP 

0 

12 

12 





F 

0 

28 

24 

02 


2 

. . . 

eP 

0 

45 

30 





F 

If) 

08 

18 

03 


7 


eP 

10 

08 

30 





cL 

10 

15 

IS 





M 

10 

32 

00 





F 

17 

07 

30 

04 


11 

. . . 

P 








ili 

18 

45 

30 





M 

10 

OS) 

00 





F 

21 

4S) 

30 

05 


14 

. _ 

eP 

7 

50 

30 





F 

8 

01 

54 

sm 


15 

. . , 

eP 

20 

42 

24 





iXi 

20 

45 

24 





M 

20 

51 

30 





F 

21 

5S) 

42 

07 


10 

. _ . 

cP 

15 

41 

30 





F 

15 

40 

12 

08 


17 

. . . 

eP 

8 

18 

00 





F 

8 

27 

24 

00 


18 

. . . 

eP 

3 

03 

54 





F 

3 

10 

00 

100 

December 

7 

. . . 

eP 

17 

, 37 

12 





eLi 

17 

57 

24 





M 

18 

00 

18 





F 

18 

12 

48 

101 


8 


eP 

13 

1 1 

18 





cL 

13 

12 

30 





M 

13 

15 

21 

102 




F 

13 

23 

00 


12 

« m • 

eP 

*> 

22 

30 





F 


V 


103 


18 


eP 

15 

48 

12 





ilb 

to 

01 

‘18 





M 

10 

02 

18 





F 


y 


104 


18 


P 


y 






€b 

17 

00 

00 





M 

17 

08 

42 

105 


18 


F 

eP 

17 

23 

30 

4 1 

42 V 
o<T 





F 

23 

45 

24 


AmPUTI t I)K ( jul } . 


Period 


(Suc ->- i An. 


Ak 


A z. 


Distance 

(Ivm.). 


. ! 


1(50 


121 >n 


non 

i 


on 


Mi 


. .. 

... 

... 

... 

! 


1 

50 


j 

... 

! 

*50 



... 





. » 


... 




P K M A KKS. 


Widening of line. 
Widening of line. 
Widening of line. 
Widening of line. 


No P Ts. 


Widening of line. 


Widening of line. 
Widening of line. 
Widening of line. 


Widening of line. 
P merged in the 
hour mark at 2 h 
30i«. 


| Overlapping. 


Widening of line. 
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KOD AIK AX' AL mean hourly wind velocity for the year 1921. 
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APPENDIX IV. 


KODAIKANAB mean hourly bright sunshine for the year 1921. 


Month. 


Hours. 

0-7 

7—8 

8-9 

9-10 

10-1 1 

11-12 

12-18 

Ki-14 

14-15 

35-10 

10-17 

| 17-18 

j 

January 

0*15 

0*52 

0*01 

0*09 

0* 70 

0*08 

0 08 

0-<5<> 

0 59 

0'54 

0'88 

0 07 

February 

*48 

*911 

95 

•97 

*97 

*97 

*98 

*95 

•91 

*80 

•79 

*41 

March 

*01 

1*00 

99 

1*00 

1*00 

*90 

*98 

*90 

*89 

*88 

*79 

-58 

April 

*02 

0*70 

*81 

0*80 

0*82 

*82 

*78 

*08 

*51 

*88 

*24 

-12 

May 

*2:1 

*09 

*87 

*90 

*95 

*88 

*08 

*59 

*40 

*29 

*18 

*09 

J une 

*12 

*41 

*54 

*00 

*50 

*48 

*85 

*88 

*80 

*80 

*18 

-o:t. 

July 

*00 

*20 

*40 

*48 

*41 

*41 

*29 

*14 

*08 

*04 

*08 


August 

*10 

*51 

*08 

*09 

*00 

*58 

*48 

*28 

*21 

*12 

*12 

*01. 

September 

*15 

*55 

*00 

*72 

*70 

*08 

*50 

*47 

j *50 

*25 

*19 

*07 

October 

*12 

•as 

*42 

*57 

00 

*48 

*42 

*80 

*87 

*22 

*09 

•02' 

November 

*34 

*57 | 

*00 

*72 

*71 

•04 

*(‘,0 

*58 

*42 

*41 

*8() 

*01 

December 

*09 

*05 

*74 

*77 

*77 

*75 

*72 

*74 

*07 

*57 

*40 


Mean 

0*22 

0*00 

<>•(59 

0*74 

0*74 

0-69 

0 62 

0*50 

0*49 

1 0*40 

0*81 

01 1 


APPENDIX V. 


Number of days in each month on which the Nil 


Siris were visible in 1921. 


Month , 

J anuary 

February 

March 

Api*il 

May 

J une 

July 

August 

September 

October 

November 

December 

Total 


Very clear. 


3 

*2 

a 

0 
2 

1 


20 


Visible. 

11 

8 

1 

1 

1 
5 

3 
1 

2 

4 

17 


4>f> 


J ust visible. 

1 
1 
1 
o 


2 

3 

1 

1 


14 


Tops only 
visible. 


1 

1 

3 


Total. 


4 

X 

4 
1 

10 

5 
4 
8 

12 

10 

.21 


05 
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APPENDIX VII. 


Abstract of the Mean Meteorological Condition of Madras in the year 1921 compared 

•with the average of past years. 


Mean values of 

1921. 

Difference 

from 

Average. 

Reduced atmospheric pressure ... 




29852 

0*012 below. 

29-864 

Temperature of air 




81-7 

0*6 above. 

81-1 

Bo. of evaporation 



... 

72-0 

2*5 below. 

74-5 

Percentage of humidity ... 

... 

... 

• «i 

72 

Normal 

72 

Greatest solar heat in vacuo 

. . . 


... 

14 : 8-1 

8‘4 above. 

139-7 

Maximum in shade 

... 



91T 

0-3 „ 

90-8 

Minimum in shade 



... 

75T 

0-4 „ 

74*7 

Bo. on grass 


• * * 


72-8 

0*9 „ 

71-9 

Rainfall in inches on 96 days 




54-43 

5-41 „ 

49-02 

General direction of wind 

... 

... 


S. by E. 

3 points S. 

S.E. 

Baily velocity in miles ... 




127 

44 below. 

171 

Percentage of cloudy sky 


... 


47 

2 

49 

Do. of bright sunshine ... 

... 

... 

... 

49-6 

1 

8-8 „ 

58-4 


Duration and quantity of the wind from different points. 


From 

Hoars. 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

From 

Hours. 

Miles. 

North. 

193 

914 

East. 

79 

413 

South. 

176 

1181 

West. 

in 

758 

MT. by E. 

343 

i 

2457 

E. by S. 

240 

1257 

S. by W. 

295 

1755 

W. by N. 

112- 

746 

N.N.E. 

604 

3823 

E.S.E. 

282 

1390 

S.8.W. 

361 

2284 

W.N.W. 

124 

704 

N.E. by N. 

191 

1398 

S.E. by E. 

243 

1224 

S.W. by S. 

290 

1871 

N.W. by 

67 

411 










W. 



N.E. 

73 

557 

S.E. 

166 

970 

s.w. 

190 

1182 

N.W. 

54 

298 

N.E. by E. 

148 

918 

S.E. by S. 

378 

2026 

S.W. by W. 

312 

2073 

N.W. by 

73 

443 










N. 



E.N.E. 

99 

563 

S.S.E. 

532 

2917 

W.S.W. 

420 

2834 

N.N.W. 

159 

963 

E. by N. 

104 

639 

S. by E. 

391 

2713 

W. by S. 

220 

1456 

N. by W. 

590 

3433 


numbers is 


vv ^ „ Vif aurm S tin© year. The resultant corresponding to the 

represented by a S.S.E. wind, blowing with a uniform daily velocity of 9'4 miles. 



Madbas OBSERVATORY .—Number of hours of vine! from each point during the year 1921. 
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APPENDIX XI. 


Madras Observatory. — W ind, cloud and bright sunshine, 1921 . 


Month., 

Wii 

id resultant. 


Clouds (0- 

-10). 


Bright sunshine. 

Velocity. 

Direction. 

8 H. 

10 H. 

16 H. 

20 H. 

Mean. 

Average 
per day. 

Greatest 
number 
of hours 
in a day. 


MILES. 

. POINTS. 






IIOTJKS. 

HOU3RS. 

JT anuary 

91 

3ST.D. 

5-3 

72 

4*6 

4*1 

5*3 

6*1 

9*5 

February 

34 

SS.E. 

1-6 

2*6 

2*4 

0*6 

1*8 

9*4 

10*9 

March 

74 

E. by S. 

1*1 

3*0 

0*5 

0*2 

1*2 

8-9 

10*6 

April 

82 

S.S.E. 

4-5 

4*1 

3*6 

3*2 

3*9 

8*2 

10-7 

May 

126 

S. byW. 

3-2 j 

2-8 

2*4 

1*4 

2*5 

' 6*9 

9-4 

June 

' 84 

s.w. 

6*1 

5*4 

6*8 

5*0 

5*9 

4*8 

8*4 

J uly 

* 87 

S.W. by 8. 

8*0 

7*8 

i 

8*1 

6*0 

7*5 

1 

2*5 

8*2 

August 

82 

S.S.W. 

6*3 

6*0 

5*9 

5*8 

6*0 

5*5 

10*4 

September 

52 

w.s.w. 

5*7 

5*3 

7*1 

4*5 

5*7 

4*9 

10*1 

October 

20 

E.N.E. 

7*8 

8*4 

6*6 

6*8 

7*4 

3*4 

9*8 

ISTovember 

14 

N.N.E. 

4*0 

4*7 

4*0 

1*8 

3*7 

7*1 

9*6 

December 

161 

N.N.E. 

3*1 

5*2 

5*0 

3*4 

4*2 

4*8 

8*1 

Annual 

9 

S.S.E. 

4*7 

5*2 

4-8 

3*6 

4*6 

6*0 

... 
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